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ABSTRACT 
Sustainable Forest Management (SFM) intends to balance all interests pending on forests, 
whether they are social, economic or environmental. SFM can be implemented and verified 
through certification schemes, with a set of Principles, Criteria and Indicators. The Forest 
Stewardship Council (FSC) and the Program for Endorsement of Forest Certification (PEFC) 
schemes have been implemented in Portugal since 2003 and still hasn‘t been done an 
evaluation of its progress in Portuguese forestry. 
With this study were assessed what type of companies have joined certification, and their 
perceptions on the process. For this, surveys were applied to 71 certified companies in 
Portugal. Relationships were sought between the opinions presented and the standards 
adopted. Additionally, through the analysis of surveillance reports, was verified if certification 
had real impacts on forest practices, and which were the most common causes for non-
compliance with standards. At last, the hypothesis of developing a new national forestry 
certification standard in compliance with several international schemes was evaluated, and four 
standards were compared and analysed for similarities. Surveys were sent to five auditing 
companies and an A‘WOT was performed based on their response. 
Groups of companies were found with distinctive features, reasoning and benefits from 
certification. These groups were associated with a different type of certification according with 
its characteristics. Also related with the companies‘ characteristics were the types of non-
compliances addressed in audits. Most non-compliances concerned social and system issues 
and these persisted even post certification. However certification has contributed to enhance 
forest management and environmental practices. The impacts found were similar to both the 
FSC and the PEFC standards. The strategic analysis has shown that positive aspects weight 
more than negatives, and therefore the development of a national standard would be desirable 
to the Portuguese forestry sector. 
 
Keywords: Forest Certification, Forest Stewardship Council, Program for the Endorsement of 
Forest Certification, Environmental Management Systems, Sustainable Forest Management 
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RESUMO 
As florestas têm um papel essencial nos ecossistemas, além dos múltiplos recursos fornecidos 
à comunidade. A forma como são geridos e conciliados os diversos interesses incidentes nas 
florestas tem levantado diversas questões, desde a primeira Conferência das Nações Unidas 
sobre Ambiente e Desenvolvimento em 1992. Para atingir uma gestão florestal sustentável e 
conseguir gerir todos os valores sociais, ambientais e económicos foram desenvolvidos 
Critérios e Indicadores por várias iniciativas internacionais. Estes mecanismos podem ser 
implementados e verificados através de sistemas de certificação florestal. Actualmente existe 
uma multiplicidade de sistemas de certificação com âmbito nacional ou regional, mas apenas 
dois com âmbito internacional: o Forest Stewardship Council (FSC) e o Program for the 
Endorsement of Forest Certification (PEFC). 
Em Portugal a certificação florestal surgiu em 2003, através de ambos sistemas, tendo obtido 
rapidamente valores de área florestal certificada na ordem dos 8%. Considerando a 
importância económica, ambiental e social que as florestas representam para o país, a 
certificação pode potenciar o valor dos produtos comercializados e melhorar a gestão 
efectuada, reduzindo as ameaças incidentes. De acordo com a Estratégia Nacional para as 
Florestas, até 2013 pretende-se que existam cerca de 500 000 hectares de floresta certificada 
e 20% dos produtos de madeira e cortiça certificados. Existe no entanto bastante 
desconhecimento por parte do consumidor, e do público em geral, desta forma de valorização 
dos produtos, tornando a iniciativa pouco apelativa a proprietários com menor capacidade de 
investimento. Para contrabalançar estes factores, existem algumas propostas de formas de 
redução de custos e de recursos, através da criação de normas adaptadas ao contexto 
nacional. 
Considerando as falhas de conhecimento existentes, com este estudo pretende-se investigar a 
forma como a certificação florestal está a ser conduzida e implementada em Portugal, assim 
como possíveis alternativas para tornar este processo acessível e apelativo a todos os 
interessados. Como primeiro trabalho sobre o assunto em Portugal, este estudo pretende 
também contextualizar o tema na actualidade e ser um possível ponto de partida para futuras 
questões.  
A presente dissertação é constituída por um primeiro capítulo introdutório, seguido de três 
outros escritos sob a forma de publicação científica de forma a responder directamente às 
questões colocadas. For fim, estes são procedidos de um capítulo final com as considerações 
gerais da investigação. 
Na introdução geral é abordado o conceito de gestão florestal sustentável e a forma como esta 
pode ser potenciada e avaliada através de sistemas de certificação florestal. É explicitada 
também a forma como os sistemas de gestão ambiental podem ser aplicados ao sector 
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florestal e a caracterização geral do sector em Portugal. Por fim são indicados os objectivos do 
presente trabalho. 
No segundo capítulo procurou-se avaliar a forma como os proprietários florestais estão a reagir 
à certificação florestal. Para isso, investigou-se a hipótese de haver preferência na escolha do 
sistema de certificação adoptado, dependendo das características da exploração florestal. 
Assim, foi realizado um questionário dirigido a todos os proprietários florestais certificados 
procurando apurar quais os benefícios, desvantagens e motivos percepcionados, para aderir à 
certificação. Para aferir relações entre o tipo de exploração florestal e as respostas dadas ao 
questionário foram realizadas análises de tabelas de contingência, e análises multivariadas 
para verificar padrões nas respostas, através de análises de escalamento multidimensional e 
análise de clusters. Foram encontradas diferenças significativas no que diz respeito aos 
benefícios percepcionados e motivos de adesão, suportadas pelos agrupamentos detectados 
nas análises multivariadas. O sector florestal que procura certificação dos seus produtos e das 
suas práticas pode ser dividido em três grupos com características distintas, de acordo com os 
resultados obtidos. Um primeiro grupo diz respeito a proprietários industriais, geralmente de 
cadeia de custódia, que aderiram devido a pressões de compradores e que esperam obter ou 
já obtiveram benefícios económicos da certificação. No segundo grupo os proprietários não são 
industriais e têm certificados de gestão florestal FSC. Geralmente esperam melhorar as suas 
práticas ambientais e aderem devido a pressões dos seus fornecedores. Por último existem 
proprietários que têm certificação de gestão florestal por ambos os sistemas, FSC e PEFC, 
embora em menor número do que nos grupos anteriores. Esta diferenciação é confirmada por 
estudos anteriores, mostrando que diversos sectores da indústria florestal estão a aderir à 
certificação considerando-a uma mais valia. Foi ainda possível percepcionar a existência de um 
grupo emergente de proprietários, ainda em número reduzido, que procuram a certificação 
dupla, talvez em busca de benefícios adicionais, ou por pressões de mercado. 
Seguidamente, procedeu-se à análise do impacto do processo de certificação nas práticas 
florestais implementadas. Procurou-se também relacionar os tipos de não-conformidades 
encontradas com a capacidade de adaptação dos proprietários às exigências das normas de 
certificação. Para isso foram utilizados relatórios de auditorias realizadas a todas as empresas 
certificadas pelo FSC e PEFC, registando-se o número de não-conformidades identificadas por 
critério e por tipo de não-conformidade. A análise dos relatórios demonstrou que existem 
alterações em todos os aspectos da gestão florestal, uma vez que foi pedido aos proprietários 
que alterassem práticas ambientais, sociais, de gestão, económicas e legais e de sistema. 
Não-conformidades sociais e de sistema foram as mais frequentes, e não foram resolvidas com 
sucesso em auditorias de seguimento. No entanto, as não-conformidades ambientais, de 
gestão e económicas e legais demonstraram algumas melhorias após a certificação. Os 
resultados também indicaram que maiores áreas certificadas apresentam um maior número de 
não-conformidades ambientais, no entanto o número de unidades de gestão florestal não 
parece influenciar o tipo de não-conformidades detectada. A monitorização dos resultados 
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globais das auditorias poderão contribuir para a melhoraria dos requisitos das normas em 
futuras revisões e ajudar os proprietários a saber em que áreas devem alocar mais esforços no 
cumprimento das normas de certificação. 
No capítulo 4, foi feita uma avaliação estratégica da hipótese de elaboração de uma norma 
nacional, adaptada à realidade territorial, mas em conformidade com o FSC, o PEFC e com 
outros dois sistemas de gestão ambiental, o EMAS e a ISO 14001:2004. Com esse objectivo, 
foi feita uma comparação dos requisitos das quatro normas e uma análise A‘WOT. Esta última 
considerou as opiniões de entidades certificadoras, consultadas através de um inquérito. A 
comparação das normas demonstrou que a combinação destes diferentes tipos de certificação 
pode trazer benefícios para a manutenção e implementação de práticas florestais sustentáveis, 
nomeadamente colmatando problemas identificados em auditorias, explicitados no capítulo 
anterior. Através da análise estratégica comprovou-se que as entidas certificadoras são da 
opinião de que as vantagens de criar esta norma superariam as desvantagens, devendo no 
entanto de se acautelar eventuais contrapartidas relacionados com o desconhecimento das 
normas de certificação florestal por parte dos consumidores. 
No último capítulo, é feita uma compilação das principais evidências deste estudo, assim como 
falhas no conhecimento que ficaram por esclarecer. A implementação deste tipo de normas 
que permitem certificar a boa gestão do local de origem dos produtos, é uma mais valia e deve 
continuar a ser promovida como forma de protecção dos recursos naturais. O desenvolvimento 
de novos caminhos para o futuro da certificação em Portugal é fundamental para que estas 
formas de gestão e conciliação de interesses possa expandir-se e proliferar. Assim sendo, este 
tipo de estudos deve continuar para melhorar a forma como a certificação é percepcionada e 
como forma de monitorizar o seu impacto nas práticas florestais. 
 
Palavras-chave: Certificação Florestal, FSC, PEFC, Sistemas de Gestão Ambiental, Gestão 
Florestal Sustentável 
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I. GENERAL INTRODUCTION 
 
I.1. Sustainable Forest Management 
Poor forest management practices can affect species, ecosystems or other forest services, like 
clean air and water (Rametsteiner and Simula, 2003; FAO, 2009). As a way to prevent the 
decrease of forest‘s service several solutions have been developed, such as the creation of 
protected areas, sustainable forest management or green public procurement (FAO, 2009). 
About 13.5% of world‘s forests are in some kind of protection, but countries dependent from 
land or other natural resources, cannot have this sort of restriction. Therefore it‘s important to 
develop strategies that will allow the production of wood and other resources together with 
forest service‘s maintenance. The implementation of Sustainable Forest Management (SFM) 
can help to ensure the balance between production and conservation (FAO, 2009).  
The definition of SFM itself has raised several questions, ever since the first negotiations in the 
United Nations Conference on Environment and Development in 1992 (Brand, 1997). Though 
authors have different opinions for its definition, SFM includes all forest values, from a social 
and environmental dimension to a more cultural and spiritual one (Rametsteiner and Simula, 
2003). It‘s a balance between social, economic and ecological value of forests (McDonald and 
Lane, 2004), even when these interests are extremely different (Rametsteiner and Simula, 
2003). 
SFM can be included in policies of conservation and management of forests, through a set of 
―principles‖, ―criteria‖, ―indicators‖ and ―verifiers‖ have been refined through the years (Brand, 
1997; Lammerts van Bueren and Blom, 1997; Rametsteiner and Simula, 2003). Principles are 
defined as the base for further reasoning towards a goal to achieve sustainable forest 
management. A Criterion represents a condition or process that has to be implemented to 
achieve of SFM, usually derived from principles (Lammerts van Bueren and Blom, 1997). It has 
a number of indicators associated. An Indicator is a measure, quantitative or qualitative, of 
some aspect of the criterion, to assess its implementation (Lammerts van Bueren and Blom, 
1997; McDonald and Lane, 2004). 
Several international initiatives have been taking place to define ways to promote, implement 
and achieve a more precise definition of SFM. These include the development of SFM policies 
and manuals for application in developing countries by International Tropical Timber 
Organization (ITTO); the development of Criteria and Indicators (C&I) for SFM by the European 
Nations at the Ministerial Congress (1993); and the Montreal Process to develop principles of 
SFM for temperate and boreal-forests of non-European countries (1993). All these three major 
initiatives developed C&I which are very similar, but  slightly different according with their 
socioeconomic context (McDonald and Lane, 2004). 
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Forest certification can be faced as a tool to implement P,C&I and verify on the ground if forest 
management meets defined standards. We can picture the requirements for SFM as a 
―pyramid‖, with a sound foundation of policies and laws and with forest certification and audits 
on top (Figure I-1) (Thornber et al., 1999). This allows the consumer to purchase products that 
have been produced in an environmentally and socially responsible manner (Bass and Simula, 
1999; Thornber et al., 1999; Sample, 2000; Rametsteiner and Simula, 2003). Certification can 
serve multiple purposes: marketing instruments for traders, industries and owners; information 
for consumers; SFM promoting policy‘s for governments; and a way to influence the 
management of forests for environmental movements (Rametsteiner and Simula, 2003). In 
2008, almost 8% of the world‘s forests were certified (3.9 billion hectares) by independent third-
parties, an increase of 5.2% since 2002, and nine years after forest certification creation. (ITTO, 
2008; FAO, 2009). 
 
Figure I-1 - Pyramid of requirements for good forest practices. (Source: Thornber et al. 1999) 
I.2. Forest Certification Schemes 
Forest certification schemes were born due to the increasing concern over the years about 
forestry practices and its sustainability (Fischer et al., 2005). As the governments and public 
entities were not able to give response to the situation and did not support the development of 
such initiatives, environmental nongovernmental organizations (NGO) and private stakeholders 
formed their own forest certification schemes (Bass et al., 2001; Auld et al., 2008). The initial 
focus was on distinguishing between tropical deforestation and good tropical forest 
management, however certification eventually extended to temperate and boreal forests and 
now most certified forests are in the northern hemisphere (Bass et al., 2001; PEFC, 2010c; 
FSC, 2011).  
The first certification scheme created was the Forest Stewardship Council (FSC), in 1993, in 
Toronto by the Word Wild Fund for nature (WWF), environmental NGO and other stakeholders 
with interest in promoting responsible development and management of the world forests 
Certification & Audits 
Standards & Codes 
Criteria & Indicators 
Sustainable Forestry Capacities 
Policies/Institutions 
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(Sample, 2000; Auld et al., 2008). FSC usually refers to responsible rather than sustainable 
forest management, though the meaning is the same. FSC‘s General Assembly, its highest 
decision-making body, contemplates three chambers: the environmental, the economic and the 
social chamber. Each one has one-third of the votes so that no specific interests can weight 
more than others (Sample, 2000; Auld et al., 2008). 
The FSC‘s standard includes 10 principles and 56 criteria, with the objective of covering all 
important issues in forests management activities (FSC, 2010b). These principles and criteria 
(P&C) are developed at international level and adjusted to national or regional reality through 
newly developed standards, proved by the FSC board of directors (Auld et al., 2008). Each 
criterion is accompanied by a set of indicators that specify thresholds of performance required, 
evaluated later in auditing processes (ITTO, 2008).This standard adopts a ―performance-based‖ 
process (Sample, 2000), which means that has requirements for specific actions, practices or 
outcomes (Fischer et al., 2005). 
After the creation of the FSC standard, forest-producers and other stakeholders who did not 
approved it, tried to produce other competitive certification standards. As result, in 1999 was 
born the Pan-European Forest Certification scheme, created by European forest owners 
associations (Auld et al., 2008). Later, in 2003, it was restructured, becoming international and 
being now called Program for the Endorsement of Forest Certification (PEFC). The PEFC is a 
―system-based‖ standard, meaning that unlike FSC, it certifies that the processes and 
procedures used result in a quality product, but do not certify the performance of the 
procedures. This standard offers a framework for the development and recognition of national 
and sub-national forest certification schemes (Fischer et al., 2005). However the distinction 
between performance-based systems and process-based types of certification is not clearly 
defined, as they have some features in common (Bass and Simula, 1999). 
Almost two-thirds (65%) of world‘s certified forest are under PEFC certificate; the FSC have 
28%, while the remainder are under national schemes (ITTO, 2008). Both systems certify for 
Forest Management (FM) and Chain-of-Custody (CoC) procedures. FM certification verifies that 
management is made accordingly with standards; CoC certification enables tracking of 
materials through the supply chain, so that the forest of origin can be identified (Crow and 
Danks, 2010). 
I.3. Environmental Management Systems and Forestry 
Environmental Management Systems (EMS) are formal procedures and policies that define how 
an organization will manage its potential impact in the environment, through the optimization‘s 
use of natural resources (Pinto, 2005; Viegas et al., 2005). The International Standard 
Organization (ISO) is the worldwide most important organization for evaluating environmental 
management systems. The ISO EMS is based in five steps: policy and planning, 
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implementation and operation, monitoring and evaluation, management review, and continuous 
improvement (Germain et al., 2002). 
In 1996, the ISO developed standards and guidelines for sustainable forest management. In 
1998, the ISO/TR 14061 was approved, as a set of guidelines to adapt ISO 14001 to the 
forestry sector (Sample, 2000; Fischer et al., 2005). However, this standard has been withdrawn 
since 2006 (ISO, 2011). Nevertheless the ISO 14001:2004 is seen as complementary of forest 
certification standards, such as the FSC, and both are implemented together by many 
companies (Bass et al., 2001). 
Eco-management Audit Scheme (EMAS) is also a voluntary certification scheme for companies 
that wish to implement an EMS, similar to ISO 14001:2004. It‘s a European Commission 
regulation, adopted for the first time in June 1993 (Regulation CEE nr 1836/93) and revoked by 
Regulation CE nr 761/2000, known as EMAS II. Actually  it is third version (Regulation CE nr 
1221/2009), facing a new direction to support the market potential of the certification schemes 
(Iraldo et al., 2009). 
EMAS scheme is more demanding than ISO 14001:2004, having additional requirements, such 
as worker‘s active participation, identification of indirect environmental aspects (besides the 
direct ones), identification of products life cycle and contemplation of supplier‘s environmental 
behavior (Viegas et al., 2005). The implementation of EMAS may lead to an improvement of 
competitive performance of registered companies. However the sole implementation of an EMS 
isn´t a guaranty of competitive advantage, the EMS implemented must be well-designed and 
implemented accordingly with the organizational structure of the company, to provide 
competitive benefits (Iraldo et al., 2009). When these requirements are met, an increase of 
productivity is almost assured, and consequently companies‘ competitiveness is enhanced, as 
demonstrated by Viegas et al. 2005 in Portuguese furniture companies. 
I.4. The Forestry Sector: Portugal and the World 
The concept of forest has been defined as ―land with tree crown cover (or equivalent stocking 
level) of more than 10 percent and area of more than 0.5 ha. The trees should be able to reach 
a minimum height of 5 m at maturity in situ‖ (EC, 2010). World‘s forests have been diminished 
through deforestation, among other factors, but on the contrary forests in the European Union 
space have expanded for over 60 years, containing 5% of the world‘s forests (EC, 2010). In 
Europe are produced one quarter of the world‘s forest resources (FAO, 2009). 
In most European countries, like in Portugal, the distinction between natural forest and 
plantation is not consensual since native forests were replaced hundreds of years ago. It 
resulted in a variety of semi-natural forests, classified generally as natural forests (Thornber et 
al., 1999). The verified increase in forest area is due to the expansion of forests into previous 
agricultural land and the establishment of semi-natural forests planted with native species (FAO, 
2009). 
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The management of these forests is strongly influenced by its ownership. In Western Europe, 
where Portugal is included, 70% of forests are privately owned by companies, individuals or 
families, resulting in a greater complexity and costs of management (Santos et al., 2005). 
However these forests have a competitive advantage in the production of highly processed 
products and due to environmental concerns, has become one of the major consumers and 
producers of certified products (FAO, 2009). 
In Portugal the forestland and woodland have increased significantly until 1970‘s, due to the 
growing interest in exploring its resources. Portugal forestry sector‘ economic value exceeds by 
area unit the value of other Mediterranean countries in forest products, as well as environmental 
ones. In addition, in forests are employed 2% of the active population, produced 10% of exports 
and 3% of Gross Value Added (DGRF, 2007). Besides, it‘s expected that Portugal continues to 
be one of Europe‘s largest forest wood producers until 2020. This success is promoted by the 
country‘s ecological conditions and because 84.2% of national forest is privately-owned, of 
which only 6.5% belongs to industries (DGRF, 2007). 
Despite its apparent well-being, many threats impend on Portuguese forests, such as climate 
change, forest fires, pests, diseases, invasive plants and others (DGRF, 2007).  To prevent and 
answer these threats strategic lines were defined in the National Forestry Strategy for Portugal, 
in 2007. In this document was recognized that sustainable forest management criteria and 
indicators are needed to obtain a good forest management. In order to enhance the 
competitiveness of products and diminish market risks it‘s also necessary to adopt some 
instruments to increase products‘ value. Forest management certification can solve these 
needs, since it allows customers to favor products that come from well-managed forests in their 
purchases. In 2013, Portugal‘s objective is to have more than 20% of wood products and cork 
certified, as well as 500 000 hectares of forest area certified, and until 2030, the aim is to 
achieve 75% of certified forest land. 
I.5. Goals 
With the awareness of forests as finite natural resources with environmental, economic and 
social importance, is necessary to adopt new measures to prevent its degradation and increase 
the market competitiveness of forest products. Certification may be an adequate instrument to 
fulfill this purpose, and since it‘s a process still in the beginning of implementation, now is the 
correct time to assess its performance and the companies‘ reaction to this management 
evaluation system. Therefore, the first objective of this work is to assess the characteristics of 
companies that join forest certification in Portugal, and their perception on the certification 
systems. Additionally, this study aims to understand how different sectors of forest industry 
respond to the variety of certification schemes. 
Both forest management certification schemes operating in Portugal are derived from 
international standards, and adapted to our national reality. In order to verify if this adaptation to 
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our forests is accurate, this study evaluates the way forest certification has been implemented in 
Portugal, identifying the present weaknesses and opportunities of improvement in future 
standards‘ revision. 
Due to the variety of forest certification schemes, some countries have developed their own 
national standards to allow their companies to comply with the international standards with 
fewer costs and less paperwork. This study intends to evaluate the benefits and constraints of 
developing a similar Portuguese national standard and indicate the necessary requirements for 
its development. 
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II. TRENDS IN THE ADOPTION OF FOREST CERTIFICATION IN PORTUGAL 
 
II.1. Abstract 
Forest management certification is operational in Portugal since 2003, with the representation of 
the Forest Stewardship Council (FSC) and the Program for the Endorsement of Forest 
Certification (PEFC). Since the implementation of these standards, no work has been 
developed to evaluate the choices of adherent companies. Here we intend to investigate the 
hypothesis of preference for a certification scheme, based in the companies‘ characteristics. A 
nationwide survey was conducted to all certified companies in order to determine motives, 
benefits, disadvantages and opinions on forests certification. Chi-square analysis was 
performed to detect significant differences between the forest certification schemes, concerning 
companies‘ characteristics. In order to identify groups of companies with similar characteristics 
a non-metric multidimensional scaling (NMDS) was performed and complemented with a cluster 
analysis. Three groups of companies with different characteristics were identified. The two 
larger groups suggest a fragmentation between industrial and non-industrial owners. Industrial 
companies join certification due to market pressures, and economic benefits while non-industrial 
companies expect the improvement of their forest management practices and compliance with 
their suppliers‘ demands. Though a differentiation and significant differences were found 
between the types of certificate, it was not possible to detect a preference for a certification 
scheme over the other. 
Keywords: Sustainable Forest Management, Certification Standards, Survey, Portugal, 
Clusters 
 
II.2. Introduction 
Sustainable forest management certification is a recent subject in Portugal and was introduced 
through individual initiatives largely due to market pressures. Operating in the country exist two 
voluntary forest certification schemes, the Forest Stewardship Council (FSC) and Program for 
the Endorsement of Forest Certification (PEFC), which aim for the same purpose, though with 
different methods. PEFC was the first scheme to develop a standard, in 2003, and to form a 
representative entity in Portugal, the Portuguese Forestry Sector Council (Conselho da Fileira 
Florestal Portuguesa) (PEFC, 2010b). Only in 2006 was started the adoption of the FSC 
Principles & Criteria (P&C) to the national context, through the creation of the National Initiative. 
However several private companies decided to obtain FSC certification before the creation of 
this platform, so in fact FSC certificates exists since 2003 (FSCPortugal, 2010).  
Portuguese forests are influenced by the climate and geography, among other factors, being 
significantly different in the North and in the South. The North is mostly mountainous and 
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influenced by the Atlantic climate. Here are present oak forests of Quercus pyrenaica, with 
settlements of Cytisus sp. and several pockets of invasive species, such as Acacia sp. In the 
South, with more plains and less relief, Portugal‘s endemic Mediterranean forests are 
characterized by oak forests (Quercus robur and Quercus rotundifolia) with several types of 
understorey vegetation. Pine trees (Pinus pinaster and Pinus pinus) and Eucalyptus 
(Eucalyptus globulus) occur in all territory, as well as abundant bushes of rockrose orlabdanum 
(Cystus ladanifer) and strawberry tree (Arbutus unedo) in all territory (Godinho-Ferreira et al., 
2005). These biotopes give shelter to several wildlife species, many of them with some kind of 
conservation status. Forests in Portugal have always played an important role in economy and 
society. Several of the above mentioned species have commercial interest, for wood, cork, pulp, 
pines or other items, that needs to be counterbalanced with the recreational and cultural values. 
Management and planning of the resources is a fundamental task, often challenged by forests 
intrinsic characteristics. The small property size, high forest fire risks and lack of national 
incentives can be a constraint to proper management of forest and a severe limitation to the 
expansion of forest certification to all types of forests (Guimarães et al., 2009; PEFC, 2010b). 
Forest certification has become increasingly more important, and most of studies concerning 
this subject have been developed in the United States where a great variety of certification 
schemes exists. Some of these previous works noticed that there are specific motives for the 
adoption of forest certification schemes. Some patterns seem to influence the choice of the 
certification standard, such as the size, the ownership of a forest operation – public-owned 
forests versus private owned-forest –, the kind of forest product, the type of enterprise, the land-
use types and type of forest – natural forest versus plantation (Thornber et al., 1999; Auld et al., 
2008). Other studies claim that the supposed difference between the certification schemes, the 
PEFC and the FSC, may result in preference for a scheme over another, depending on the 
characteristics and field of business of the company (Fletcher and Hansen, 1999; Brígido, 
2009). 
With the adoption of forest certification, whatever the system chosen, there are some 
advantages and disadvantages associated (Auld et al., 2003). Among the advantages we may 
find securing public confidence, responding to public pressures or securing market for products 
(Thornber et al., 1999; Leslie, 2004). In fact, most of the perceived and expected benefits are 
not tangible, and do not contemplate economic returns (Crow and Danks, 2010). On the other 
hand, the disadvantages can be more paperwork, more expenses and insufficient price 
premium (Auld et al., 2003; Leslie, 2004). In the expenses, the costs of certification can be quite 
high (Thornber et al., 1999). These can be categorized in costs for preparation for certification, 
auditing and compliance (Thornber and Markopoulos, 2000; Fischer et al., 2005). 
With such scenario, companies shouldn‘t want to certificate, but on the contrary we see a 
raising number of certification requests. The reasons why companies adopt certification have 
been studied. In North-America companies seek certification due to external stakeholders 
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pressures but not from the final consumer (Fletcher and Hansen, 1999; Auld et al., 2003). When 
the certification programs started, forest producers wanted to certificate their products expecting 
that it would stop timber boycotts and offer marketing tools, as well as access to price 
premiums, reduced market risks, maintain or increase market share and access further markets 
through ―green‖ products (Bass et al., 2001; ITTO, 2008; Chen et al., 2010). However, 
economic returns and market incentives are not always the main concern to pursue certification 
(Araujo et al., 2009). Community-based forestry initiatives and non-industrial forest owners have 
social and environmental objectives and usually don‘t anticipate economic returns (Hayward 
and Vertinsky, 1999; Crow and Danks, 2010). 
The present paper intends to evaluate the implementation of forest certification schemes in 
Portugal, determining the motives for certification, benefits and disadvantages for producers 
and retailers, therefore characterizing this emerging sector. It was hypothesised that the 
adoption of different certification standards can be related with the companies‘ characteristics 
and that exists, as well, an influence of that choice on the post-certification perception of the 
certification process. 
 
II.3. Methods 
To determine whether the characteristics of companies influence or not the choice of forest 
certification standards, a survey was conducted to all companies who had been certified by the 
FSC or the PEFC in Portugal. This method has been used by several other studies aiming for 
similar purposes (Auld et al., 2003; Cashore et al., 2005; Owari et al., 2006; Tikina et al., 2009). 
Information about companies was available online from FSC international and PEFC Portugal 
websites. There were 43 companies certified by FSC alone, 6 certified by PEFC only and 22 
certified against both standards, a total of 71 owners/companies (Table II-1). So that forest 
managers can sell products from forests with Forest Management (FM) certificate, they must 
also have a Chain-of-custody (CoC) certificate, resulting in a combined certificate of FM/CoC 
(Guimarães et al., 2009). From these 71 owners, 19 had FM/CoC certificates and were 
estimated to own approximately 266,474 ha, representing about 8.4% of Portugal forest stands 
(AFN, 2010). In the survey were included companies with FM/CoC and CoC certificate. 
The questionnaire had fifteen questions (Annex 1), and was sent through electronic mail to all 
referred companies, to the addresses found in the FSC or the companies‘ websites. 
Anonymous responses were received from August to November 2010, through an online 
platform (KwikSurveys.com, 2008-2010). 
The questionnaire had three parts: the first one explained the purpose of the survey, its 
objectives and composition; the second part contained questions about the companies‘ 
characteristics that were object of assessment; the final part was a set of opinion questions 
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concerned the forest certification standard, its benefits, disadvantages, motives for adoption and 
a set of opinion questions. There was also room for open comments in the end of the 
questionnaire. All questions were single or multiple choices, without open answers, and the last 
question used a Lykert-type scale, for the assessment of participants‘ opinion. 
The questions were based on previous studies (Auld et al., 2003; Cashore et al., 2005; Tikina et 
al., 2008) that also conducted surveys to assess several aspects related to forest certification, 
being the hypothesis adapted to the Portuguese reality. 
Table II-1 - Area and number of companies certified by standard and type of certificate in Portugal (until 
December 2010). 
  Nr of certificates Area certified (ha) Total of certificates 
FSC 
FM/CoC 13 
59,872 43 
CoC 30 
PEFC 
FM/CoC 3 
2,952 6 
CoC 3 
Both 
FM/CoC 3 
203,650 22 
CoC 19 
    71 
 
In order to perceive some trends in our data, a descriptive analysis was performed, assessing 
the proportion of respondents by the characteristics evaluated in the questionnaire. To evaluate 
if the companies characteristics influence the choice of the forest certification scheme to adopt, 
two types of analysis were performed: frequency analysis and multivariate analysis. Three-
dimensional contingency tables and chi-square tests (Zar, 1996; Quinn and Keough, 2002) 
were performed to assess whether or not existed differences among companies, considering 
the certification adopted. In order to verify the existence of groups of companies with similar 
characteristics, was used cluster analysis and non-metric multidimensional scaling (NMDS) 
(Quinn and Keough, 2002). The research hypothesis and the variables considered for the 
analysis are listed in Annex 2. 
Due to insufficient number of PEFC certified companies the chi-square analysis only searched 
for differences between companies with the FSC and Both certificates. Therefore were removed 
from the sample companies only certified by the PEFC. 
The chi-square statistics tested for mutual independence between the companies 
characteristics and the certificate adopted, so that the relation between all the variables and the 
forest certification scheme  could be assessed (FSC, PEFC and Both) and type of certificate 
(FM/CoC and CoC) was tested with Chi-square statistic. The type of certificate was included as 
an important variable for testing in this analysis because companies with FM/CoC certificates 
have different activities and scopes than those with only CoC, resulting in large differences in 
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their characteristics from the start. For this analysis, the variables included in the category 
Plantation were grouped and considered one single variable. All variables included were left in 
their original forms (none was transformed), and were simply adapted to binary form to perform 
NMDS. There weren‘t any missing values. 
In order to form groups of companies with similar characteristics, PRIMER software was used to 
perform multivariate analysis (v6.1.13; PRIMER-E Ltd. 2006). The variables (companies 
characteristics) were included to compute a similarity matrix between samples, with a measure 
of resemblance adequate to presence/absence data, S1 Simple matching. This type of measure 
only rely in the data being zero and non zero (Clarke and Gorley, 2006). A cluster analysis was 
then performed, with group average method, commonly called unweighted pair-groups method 
(UPGMA), (Quinn and Keough, 2002; Clarke and Gorley, 2006). The NMDS was computed with 
version one of Kruskal fit scheme and minimum stress of 0.01. This analysis had the purpose of 
grouping companies according to similarities in its characteristics. 
 
II.4. Results 
From the 71 sent questionnaires, 41 usable answers were returned, which corresponded to a 
global response rate of 58% (Table II-2). However, there were a greater proportion of responses 
from companies with FM/CoC certificates than those with CoC certificates. This may point to an 
inadequate formulation of the questionnaire towards these addressees, or to a lack of interest of 
this sector for investigation in this area of knowledge. 
Table II-2 – Number and rate of responses, distributed by standard and certificate. 
  Nr of certificates Response (%) Total of certificates Response (%) 
FSC 
FM/CoC 11 85 
21 49 
CoC 10 33 
PEFC 
FM/CoC 2 66 
3 50 
CoC 1 33 
Both 
FM/CoC 3 100 
17 77 
CoC 14 74 
 
From the three types of plantations considered in the analysis, 24% of respondents explored 
pure plantation, 37% had mixed plantations and 15% semi-natural plantations. Significant 
differences were found between the types of certificates and standards of the companies, 
concerning the type of plantation (χ
2
=30.38; df=10; p<0.05). Only companies with FSC FM/CoC 
certificates had semi-natural plantations, though this certificate also included the other types of 
plantation. Mixed plantations were present in all types of certificates, but had more expression 
Chapter II 
 
15 
 
in companies certified against both certificates and with FM. As expected, companies with CoC 
certificates don‘t have plantations and so this question was not applicable to them. 
The majority of participants carried an individual certificate, with the remaining proportion 
divided between group and Small and Low Intensity Managed Forests (SLIMF) (Figure II-1). 
This is a certificate that involves forest with reduced areas and/or low rates of harvesting or that 
explore mainly Non Wood Forest Products. Only five percent of respondents had regional 
certification, corresponding to the only two certificates of this kind issued by PEFC in 2010. 
There were no significant statistical differences among the choice of the standard for the type of 
certification (χ
2
=12.07; df=10; p>0.05). 
 
Figure II-1 - Proportion of respondents with individual, group, SLIMF and regional certification. 
Companies explored mainly three species: Eucalyptus, Cork oak and Maritime Pine (Figure II-
3a). Dependence between the exploitation of Cork Oak and the standard/type of certificate was 
identified (χ
2
=13.26; df=4; p<0.05), with companies with FM/CoC certificate being responsible 
by this difference (χ
2
=8.20; df=1; p<0.05). There were also a considerable percentage of 
companies that explored other species or that didn‘t operate directly with forests, corresponding 
to those with CoC certificate mostly. The products commercialized through forest certification 
are several, but the most common among the participants were Cork, Logs, Wood for pulp, 
Pinecones and Firewood (Figure II-3b). Among these products, relations existed with the type of 
certificate and the standard adopted. Wood for pulp (χ
2
=7.93; df=4; p<0.05), firewood (χ
2
=13.56; 
df=4; p<0.05) and pinecones (χ
2
=11.06; df=4; p<0.05) were commercialized mostly by 
companies with FM/CoC certificates. Cork also revealed a relation with the type of certificate 
and the standard, being commercialized mostly by companies with FM/CoC certificates with the 
FSC Scheme (χ
2
=13.96; df=4; p<0.05). 
 
51% 
32% 
20% 
5% 
Individual
Group
SLIMF
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(a)  (b)  
Figure II-2 - (a) Proportion of respondents, whose operation involves exploring species as presented. (b) Proportion of 
respondents that commercialize the products presented above. * significant for p<0.05 
When asked about which reasons had lead them towards certification, companies pointed 
―Buyers request‖ (68%) and ―Marketing and enhancement of public image‖ (68%) as their 
primary drive (Figure II-3). The first one was related significantly with the type of certificate, 
being mostly present in CoC certificates (χ
2
=10.55; df=4; p<0.05). Participants also referred 
their ―Concern with sustainability‖ (54%) as a factor of importance for their decision to certificate. 
―Access to other markets‖ proved to have the same type of association verified previously with 
the CoC certificates (χ
2
=9.76; df=4; p<0.05). On the other hand the less common reasons 
presented for certification were the increase of company‘s credibility (17%), pressure from 
suppliers (12%) or concern with biodiversity (5%). Only companies with FM/CoC certificates 
claimed their suppliers requested the adoption of forest management certification (χ
2
=10.69; 
df=4; p<0.05). The respondents with the FSC certificate also wanted to improve their forest 
practices by adopting certification (χ
2
=10.01; df=4; p<0.05). 
 
Figure II-3 - Percentage of respondents who reported the listed motives as the primary drive for adopting 
forest certification. * significant for p<0.05 
 
20% 
8% 
5% 
21% 
23% 
23% 
Maritime Pine Stone Pine Holmoak
Cork oak* Eucalyptus Other
15% 
20% 
10% 
5% 2% 3% 
3% 
5% 
3% 
24% 
10% 
Wood for pulp*
Logs
Firewood*
Woodchips
Wood for boxes
Paper
Printed materials
Furniture
Hunting
Cork*
Pinecones*
* 
* 
* 
* 
0 20 40 60 80
Buyers request
Marketing and enhancement of public image
Concern with sustainability
Access to other markets
Improvement of forestry practices
Credibility increase
Suppliers request
Concern with biodiversity
(%) 
Chapter II 
 
17 
 
Some of the presented motives anticipate the existence of related benefits. ―Access to new 
markets‖ (51%), ―Improvement of environmental sustainability‖ of their operations (44%), 
―Contribute to business promotion‖ (44%) and ―Economic benefits‖ (41%) were some of the 
most frequent responses. However, not all the benefits presented were important since 
―Improvement of relations with population‖ wasn‘t selected by any of the respondents (0%) 
(Figure II-4). ―Improvement of environmental sustainability‖ and ―Promotion of working groups‖ 
(7%) were perceived differently. The first was a benefit mostly recorded by companies that had 
an FSC certificate (χ
2
=10.56; df=4; p<0.05), while promotion of working groups was only 
acknowledge by respondents with CoC certificates from both standards (χ
2
=11.35; df=4; 
p<0.05). 
 
Figure II-4 - Percentage of respondents who reported the listed benefits as resulting from certification. * 
significant for p<0.05 
Nonetheless, disadvantages were mostly related with the implementation process, and 
maintenance of certificate. The major ones identified by the participants were the ―Complexity of 
the implementation process‖ (66%) and the ―High costs‖ (61%). Twenty-seven percent of 
participants thought that the process of certification was slow and 39% that it involved too much 
logistic (Figure II-5). In spite of the reduced amount of disadvantages, participants were quite 
consensual in the importance these problems have for certification since all factors had more 
than 25% of responses. None of the disadvantages presented significant differences between 
the certification schemes. 
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Figure II-5 - Percentage of respondents who pointed the listed factors as the disadvantages of the 
certification process. 
Respondents‘ opinion about the questions posed about forest certification was quite similar, and 
the average opinion was 4.26 (Agree). As presented in Figure II-6, the analysis was made 
separating the responses by certification scheme, and no significant differences were detected 
between the groups. However, not all respondents think that the adoption of certification 
translates in gains for efficiency and performance, as well as acts as a contribution to the 
recognition of worker‘s and civil rights, since these two statements were the ones with less 
agreement. 
Figure II-6 - Average result of the opinion question towards several aspects of forest certification. Ratings 
based in a five point scale where 5=Strongly agree and 1=Strongly disagree. 
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Some of the respondents had an EMS implemented besides the forest certification scheme 
(27%), and from the ones that didn‘t have one, 30% intended to implement one in the future. 
These choices weren‘t significantly related with the certification scheme (χ
2
=6.62; df=4; p>0.05). 
The performance of NMDS resulted in a ordination plot (Figure II-7), showing a clustered 
pattern of companies. Distance between companies in the diagram represents a high or low 
degree of similarity. The further companies are from each other, the less similar they are. The 
Shepard diagram (Annex 3 – Figure 1) shows the relationship between similarity and distances 
at the point configuration (Wickelmaier, 2003). The obtained diagram confirms the adequacy of 
the results but with some deviation of the perfect fit, due to variation of values at low 
distances/similarity. However this level of fit was considered adequate and the analysis 
proceeded. 
To complement the NMDS, a clustering analysis was applied. The dendogram is presented in 
Annex3 – Figure 2. Was decided, as per conventional criteria, to divide the cluster‘s dendogram 
at the level necessary to incorporate most of the atypical cells, in this case at 65% of similarity 
where we could identify the most uniform groupings in the NMDS. 
With this clustering were identified three divisions: two smaller groups, with some variation 
among themselves and one other group, with smaller variation between points, and also with 
more companies. Group 1 has 8 companies (20% of total) group 2 contains 6 companies (15%) 
and the remaining 27 fall in group 3 (65%).  
 
Figure II-7 - Non-metric MDS ordination plot of the 41 companies based on a S1 Simple matching matrix 
of dissimilarities between all variables. 
Table II-3 shows the percentage of companies included in each group and their diagnosing 
characteristics. Group 1 was composed by companies with a large variability of characteristics, 
1 
2 
3 
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as expected from the great distances verified among this group in the ordination plot. However it 
is possible to say that some characteristics are more distinct than others and so, this group had 
mostly FSC FM/CoC certificates, with Group certification, and explored Cork Oak and Stone 
Pine, from which they commercialized Cork and Pinecones. Though these may be considered 
the diagnosing characteristics, other important features were observed in this group exclusively, 
such as the presence of Semi-natural plantations and Hunting activities, and Holm Oak, 
Firewood and Woodchip present in smaller percentages in the other groups. 
Group 2 integrated companies with a smaller number of characteristics than first group. These 
companies had both the FSC and the PEFC certificates, though with FM/CoC certification. 
Mostly were mixed plantations and a smaller percentage of Pure plantations, with Maritime Pine 
and Eucalyptus that sold Wood for Pulp or Logs. Only in this group were present companies 
with Regional certificate and had the largest percentage of Small and Low Intensity Managed 
Forests (SLIMF) certificates. 
The third group was very distinct from the previous two, both in type of characteristics present 
as well as the number of diagnosing characteristics. This group revealed companies that had 
Individual certification and FSC CoC certificates. They didn´t manage plantations, or managed 
other species than those specified in this questionnaire. Some worked with Cork Oak, Maritime 
Pine or Eucalyptus and commercialized Cork, but were a minority. 
Table II-3 – Percentage of the respondents within each group with the diagnosing characteristics 
identified. 
Group 1 – Non-industrial Group 2 – Miscellaneous Group 3 – Industrial 
Characteristics (%) Characteristics (%) Characteristics (%) 
 Semi natural plantation 100  Regional 100  Individual 100 
 Pinecones 100  Wood for Boxes 100  Paper 100 
 Hunting 100  SLIMF 50  Printed Material 100 
 Stone Pine 100  Wood for Pulp 66,6  Without Plantation 95 
 Holm Oak 75    CoC 95 
 Woodchips 66,6    Other species 66,6 
 Cork 53,3    Group 53 
 Firewood 66,6    PEFC 65 
 SLIMF 50    FSC 68 
     Furniture 66,6 
 
II.5. Discussion 
There were differences in the way that forest management certificates are applied and 
perceived by companies. With this we can identify some clusters of activity that have dissimilar 
reasoning for pursuing certification, mostly associated to companies‘ characteristics. In this way 
certified companies in Portugal can be divided into two main groups and a smaller intermediate 
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group. The first group is associated with the FSC standard and FM/CoC certificates due to the 
nature of its economical activities, predominantly non-industrial companies. These companies 
obtain forest products little or unprocessed, such as pinecones, cork and firewood, and comply 
with certification not only to obtain economic returns, but in order to answer suppliers requests 
and to improve their forest practices and environmental sustainability. The opposite group is the 
group of industrial companies more dedicated to transformation of raw materials, not directly 
involved in forest management, leading to the adoption of CoC certificates. These companies 
join forest certification aiming for markets for their products and to comply with their buyers‘ 
requests. In this group we can find the first companies to obtain certification in Portugal. The 
third, smaller group may be faced as a combination of the previous two, since it meets several 
of their characteristics, with the particularity of having more companies that are certified by both 
FSC and PEFC schemes. This may reveal a new cluster that aims to comply with both schemes 
in order to obtain more benefits. 
Despite the differences found in this study, our question was not completely answered since no 
clear distinction between certification schemes was found. The results point to a distinction 
between the types of certificates accordingly with companies‘ characteristics. However this 
differentiation was already expected seeing that companies that manage forests have FM/CoC 
certificates and companies that only sell products have CoC certificates having very different 
characteristics associated (Silva et al., 2009). The fact that no differences were found may be 
also due to the dominance of the FSC, since the majority of companies that have PEFC 
certificate also are certified by FSC, and do not have to chose one over the other. 
Other studies verified a similar division, observing differences in companies that seek to answer 
market pressures, mostly from buyers, and in companies that want to show a ―green‖ image to 
consumers, be it for genuine concern with the environment or economic reasons (Owari et al., 
2006; Tikina et al., 2008; Guimarães et al., 2009). Also the benefits resulting from certification 
observed in this study were also recorded in other studies, where industries mostly search for a 
price premium or new markets for certified wood, and if those were not accomplished 
certification remained a positive asset for allowing improvement of forest practices (Hayward 
and Vertinsky, 1999; Humphries and Kaiser, 2006; Araujo et al., 2009; Chen et al., 2010). In the 
American forest sector the benefits perceived are similar to those recognized by our first group 
of companies mentioned above. In previous studies American companies showed a greater 
concern with maintaining public confidence, ability to answer to environmental groups or supply 
benefits for biodiversity (Auld et al., 2003; Owari et al., 2006). Concerning the disadvantages 
identified in the present study, those can be resumed to matters of economic resources and 
time (Auld et al., 2003; Humphries and Kaiser, 2006). 
These finding have implications for our understanding of the course of forest certification in 
Portugal. It indicates that stratification in the forest sector exists, showing companies with 
different objectives and capabilities to achieve them. The disadvantages indentified suggest that 
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some Portuguese companies may not be able to easily comply with forest certification since the 
costs of certification, both direct and indirect can be very heavy on small forest owners that 
don‘t find the benefits attractive enough. However is very important to promote actions that 
would decrease these difficulties, given that forest certification is a very useful tool to 
incorporate environmental and social concerns in management planning (Silva et al., 2009). 
Companies often pointed that national legislation is misfit for the reality of the sector, and 
complicated the attribution of premium prices to certified wood. Still the national forest strategy 
recommends the adoption of forest certification in order to add value to our products in 
international market. The reason underlying this discrepancy can be related with the difficulty of 
interpretation of our legislation, and consequent inability to resolve conflicts with standards 
requirements. 
Other important remark lays in the small importance given to the final consumer by Portuguese 
companies. In fact there is little awareness of forest certification, which means that regular 
consumers don‘t purposely chose one certified product over a non-certified. Considering that 
certified forests only account for 8.4% of Portuguese forest stands, a lot of work is still required 
so that a significant percentage of forests are sustainably managed, and for that forest 
certification needs to be an appealing and competitive resource for the remaining forest stands 
owners. 
Further work is still required to evaluate whether the pointed disadvantages in this study are in 
fact an obstacle for the pursuit of forest certification to small forest owners. Also it would be 
important to understand whether or not national legislation is adequate to the forest sector 
reality, and if it is prepared for this new tool of sustainable management. Since this work 
couldn‘t properly evaluate the factor of choice of forest certification schemes as was intended, 
future research on this subject would be necessary, especially if the proportion of PEFC 
certificates increase. 
Forest certification in Portugal is still in its early steps, being clear that some factors need to be 
improved for the success of sustainable practices certification. It is clear that there is a 
differentiation among certified companies. With this knowledge, combined with the difficulties 
pointed by certified companies it is possible to improve the way certification is being conducted 
and help develop forest management practices throughout Portuguese forests, enlarging the 
scope of companies interested in adopt forest management certification. 
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III. AN ANALYSIS OF THE IMPACTS OF FOREST CERTIFICATION STANDARDS 
IN MANAGEMENT PRACTICES 
III.1. Abstract 
Forest management certification‘s impacts in forest practices are yet to be assessed. In this 
study we intend to evaluate the impact of certification on national forests and the existence of 
relations between companies‘ characteristic and their non-compliances. The analysis of audits 
reports demonstrated that changes occurred in all aspects of forest management. However, 
system and social issues were addressed more frequently, even in surveillance audits, 
revealing that these subjects require more effort to comply. Still, environmental, forest 
management and economic and legal issues were properly addressed after certification. The 
results indicate that the process has been improving over time, with less non-compliances 
detected. However, the number of non-compliances in system and social issues show that 
managers have an important part in the implementation and maintenance of certification. 
Surveillance of non-compliances can help improve the standard requirements and the 
managers‘ performance by predicting where they should concentrate efforts for the standards‘ 
compliance. 
Keywords: Certification, Surveillance Audits, Non-compliances, Forest management, Portugal 
 
III.2. Introduction 
Forest management certification intends to assure that forests are sustainably and responsibly 
managed. In Portugal two operating international schemes can provide it: the Forest 
Stewardship Council (FSC) and the Program for the Endorsement of Forest Certification 
(PEFC). FSC‘s international standard for forest management is adapted to national conditions 
through Working Groups coordinated by the National Initiative (FSCPortugal, 2006). PEFC 
endorsement works differently, since it‘s based on a ―bottom-up‖ and mutual recognition 
approach. First, the national standard is developed in accordance with PEFC‘s Sustainability 
Benchmark, therefore having more independence and freedom to comply with the countries‘ 
social, environmental, economic, political and cultural realities. A standard aiming for PEFC 
endorsement needs to be put through a complete assessment and public evaluation before its 
acceptance (PEFC, 2010a). 
For the first time FSC is conducting an international revision of its principles and criteria. This 
new version will be under consultation until May 2011 and will be voted for approval in 
November 2011 (FSC, 2010c). As for PEFC, a new version of the national standard, 
NP4406:2009, was approved in early 2010. This new version introduces the need of evaluation 
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of the environmental and socioeconomic impacts, as well as the evaluation and monitoring of 
indicators and its relationship with the systems‘ performance. The structure and requirement of 
indicators suffered several modifications, becoming more concise. Some aspects related with 
the appliance of this standard at regional and group level were also clarified (Forestis, 2011). 
The FSC and PEFC national standards are implemented and recognized as valid through third 
party audits (Auld et al., 2008). The process starts with a preliminary assessment and 
implementation of the necessary actions to fulfill the standard requirements, with the aid of 
experts. When this first process is complete, it‘s necessary to prepare a preliminary assessment 
report by the certification body, which is peer reviewed, and a final certificate is issued, valid for 
five years in FSC (Auld et al., 2008) and three years in PEFC. Nevertheless, in both schemes, 
there are annual audits to verify the compliance of the company with the standard. From these 
audits are produced public summary reports that contain corrective action requirements (CAR) 
which result from the detection of non-compliances (NC) with the standard. NC can be major 
(preconditions) and minors (conditions), in order to cope with the local conditions. Major CAR 
has to be corrected before certification. If detected during surveillance assessments, these 
types of non-compliances may lead to decertification, if not corrected in a short amount of time 
(FSC, 2009a). 
In order to evaluate or measure the impact of certification on forest management practices, 
several studies have examined CAR, obtaining indirect assessment of FSC‘s effects on forests. 
These studies noticed that some subjects are more problematic than others, resulting in more 
NC detected, and therefore having more impact in some sectors than others (Auld et al., 2008; 
FSC, 2009a). To differentiate the concepts, FSC‘s impact can be defined as changes resulting 
from FSC related activities. FSC‘s outcomes are benefits or changes for participants, in this 
case, forests and people (FSC, 2009a). 
An early global analysis of FSC‘s CAR identified the 15 most common conditions and 
recognized criteria 7.1, 8.2 and most of principle 6 as the most problematic. The emphasis of 
conditions identified was on documentation, monitoring, social and environmental issues 
(Thornber, 1999). Concerning European Forestry, studies conducted by WWF in six countries 
(Estonia, Latvia, Russia, German, Sweden and United Kingdom) have concluded that FSC 
certification contributes to significant improvements at ecological, economical and social level 
(FSC, 2009a). In Estonia and Latvia the number of CAR decreased with the years a company is 
certified, especially the ones related with the economic sector (Hirschberger, 2005a, c). In spite 
of registering improvement at all levels, environmental issues were generally the most improved 
ones, with emphasis in protection of soil and water, improvement of biodiversity through new 
policies concerning dead wood, establishment of biological monitoring and inventories‘ updates 
and the protection of High Value Conservation Forests (HVCF). Social and economic levels 
registered improvements in worker‘s safety and health, training and planning documentation. In 
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all countries studied, most of forests were state owned, the opposite of Portuguese reality 
(Hirschberger, 2005a, b, c, d, e). 
As these standards are based in formal documented management systems and concepts of 
inspections, companies that are not familiar with some level of paperwork, are pointed as being 
in disadvantage. Though local management practices may be adequate to standards requisites, 
the lack of documented information can lead auditors to encounter problems and register non-
conformities. This may be a main problem for small enterprises, which have minimal 
documentation (Thornber et al., 1999). 
This study‘s main goal is to assess the impact of forest management certification in Portuguese 
forests and understand if there is a relationship between the NC detected and the companies‘ 
ability to respond to the necessary changes for certification. 
 
III.3. Methods 
In order to obtain proper information concerning the most frequent NC, were analyzed public 
summary reports of both the forest certification standards in Portugal, available in the FSC 
international (FSC, 2010a) and the PEFC Portugal websites (PEFCPortugal, 2010). There are 
sixteen companies certificated against FSC with FM/CoC certificates, and only six certified 
against PEFC with the same type of certificate. In result was made a stronger examination of 
FSC reports than PEFC reports. 
The methods used in this study combine several aspects of previous works (Jeffreys, 2002; 
Newsom and Hewitt, 2005), in order to assess not only which are the major problem areas, but 
also to specify the corresponding subjects. Those subjects were considered as environmental, 
social, economic and legal, forest management and system issues. 
For this analysis all NC were listed, within all reports, as well as the respective Principles and 
Criteria (P&C). The standard used for the assessment of the FSC‘s reports was the FSC-STD-
POR_01-2008-09 Forest Stewardship Standard for Portugal v2.0. For the PEFC‘s reports the 
standard used was the NP4406:2005. The NC rose before certification and after certification 
were identified separately and named pre-emission (PE) and post-emission (PO) of certificate 
findings, respectively. When a CAR had been raised referring to several NC, of different criteria, 
it was recorded as different NC, as many as the number of different criteria. An issue was 
attributed to each NC, from a group of 5 categories subdivided in 24 issues (Table III-1). The 
description of NC (PE and PO findings) was analyzed, searching for the most common 
problems in compliance with the standards. The results were sorted by issues and then 
summarized into issues categories. 
 
Chapter III 
 
27 
 
Table III-1 - Environmental, social, economic and legal, forest management and systems issues examined 
in the non-compliances analysis, (Source: Newsom and Hewitt, 2005). 
 
In the analysis were excluded the NC referring to group certification and chain-of-custody 
exclusively, or other annexes of the standard. The Principle 3 (Indigenous People‘s Rights) from 
the global standard isn‘t included in the Portuguese standard. 
A similar analysis was made for the PEFC reports, but due to reduced number of available 
reports, the NC were identified without separation of PE and PO findings, and weren‘t attributed 
Category Issues 
Environmental issues  
 
Aquatic and riparian areas 
Sensitive sites and high conservation value forests 
Threatened and endangered species 
Landscape-level considerations 
Woody debris, snags and legacy trees 
Soil and erosion 
Social issues  
 
Communication and conflict resolution with stakeholders, 
neighbors and communities 
Training 
Worker safety 
Non-timber forest products 
Worker wages and living conditions 
Impact assessment 
Economic and legal issues 
  
Profitability of operation 
Compliance with state, federal and international laws 
Illegal activities and trespassing 
Forest management issues 
 
Roads and skid trails 
Regeneration and reforestation 
Chemical use and disposal 
Exotic species and pests 
Conversion to non-forest uses 
Fire management 
Systems issues  
 
Documentation of procedures 
Management plan 
Monitoring 
Inventory 
Chain of custody 
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issues to NC. An analysis of the description of the NC identified was made by sub-
requirements, and summarized into main requirements. 
Since the FSC and the PEFC have different structures a comparison table was assembled for 
posterior analysis of the NC found for each standard (Annex 4). This table was based on Annex 
A of the NP4406:2009 and the Portuguese FSC Standard issued in 2010. 
In order to identify relations between NC‘ issues identified for FSC certificates and the 
companies‘ features, Spearman‘s rank correlation (rs) was performed using STATISTICA
©
 10 
(StatSoft, 2011). For this analysis were used the number of NC sorted by category of issues 
identified in each report. The companies‘ characteristics used were the number of forest 
management units and area (in hectares). The comparison between the NC‘s category in each 
year of certification was made using Kruskal-Wallis test and post hoc tests. 
 
III.4. Results 
From the sixteen companies certified against FSC, thirty-seven reports from main audits and 
following annual surveillances were analyzed. The analysis of these findings provided the 
results presented in Table III-2 and Annex 5. 
Table III-2 - Number of pre-emission (PE) and post-emission (PO) of certificate findings found in the 37 
reports analyzed. 
Principle Nr PE (%) Nr PO (%) 
1 Compliance with Laws and FSC Principles 26 6 29 6 
2 Tenure and Use Rights and Responsibilities 17 4 13 3 
4 Community relationships and Workers rights 64 14 70 16 
5 Benefits from the forest 23 5 14 3 
6 Environmental Impact 104 23 94 21 
7 Management Plan 48 11 51 11 
8 Monitoring and Evaluation 64 14 90 20 
9 Maintenance of High Value Conservation Forests 59 13 50 11 
10 Plantations 42 9 35 9 
Total 447 100 450 100 
 
The most problematic PE principles were 6, 8 and 9. After certification and in following audits 
some changes occurred. Some of the previously indicated principles were given the proper 
attention, while others increased in the number of findings identified. The principle 6 maintained 
its position as the most problematic, though with less NC detected, as well as principle 8 and 4. 
Principles 2, 5 and 1 were the less appointed in audits. 
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On the other hand, the examination of the criteria showed that most PE fell in criterion 6.2 (8%), 
criterion 7.1 (7%), criterion 8.2 (7%) and 4.2 (6%). In PO the reverse is observed, being criterion 
4.2 the most appointed (9%), followed by 8.2 (8%) and 7.1 (6%) (Annex 5). 
The NC issues revealed different proportions between categories and in the transition PE and 
PO (Figure III-1). Both system and social issues were the most often addressed in audits, 
having even increased their PO percentage. System issues were mostly related with the non-
existence of documented procedures concerning dialog, opinion and participation; 
compensation and problem resolution or prevention mechanisms. Several NC were also 
detected in the monitoring procedures, which didn‘t included all the necessary requirements, 
had flaws in the frequency and type of sampling and had difficulties in the integration of results 
in the decision making process. Less frequent were the NC with requirements concerning chain-
of-custody and sales invoices, the incorporation of results of impact assessments in the 
management plan, and the existence of forest inventories. Social issues were related with lack 
of security conditions in the field, due to lack of training, no utilization of individual protection 
equipment and inexistence of emergency procedures. The companies audited had deficiencies 
in the assessment of social impacts and the public consultation, including the updating of 
stakeholders lists. 
Both forest management and environmental issues were properly addressed after the emission 
of a certificate, showing a reduction in the percentage of NC identified. Problems identified in 
this field concerned chemical use, such as records of the amount used and its storage, or the 
lack of presentation of viable non-chemical alternatives. Some of the forest management 
procedures didn‘t have specifications on the natural regeneration over artificial, floristic 
successions, genetic, specific and ecosystem diversity or natural cycles. The requirements for 
the designation of recovery areas are often not met due to insufficient percentage or mapping. 
Despite the particularity of Portuguese forest with respect to forest fires, fire prevention plan 
were object of several NC.  
Regarding environmental issues, the audits showed that there are still many aspects to 
improve. The impact assessment prior to operations wasn‘t always performed, and its results 
weren‘t taken into account for the definition of minimization measures or for the improvement of 
management procedures. An important requirement for sustainable management is the 
reservation of some areas for protection and/or conservation. This revealed a problem for 
companies that demonstrate difficulties in the definition and mapping of these areas, in order to 
meet the required percentages, or in the preparation of action plans to enhance them. Other NC 
were related with documentation and mapping the presence of important species and habitats 
which is also important for the definition of conservation areas and protection zones. Operation 
practices needed to be improved when concerning water lines crossing and the lack of definition 
of protection buffers. HVCF proved to be one of the major environmental issues. The definition 
and mapping of those areas raised some problems, also because the Portuguese criteria for its 
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characterization wasn´t developed at first and took some years to be completed. Nonetheless, 
problems remained because in many forests there weren‘t appropriate monitoring program or 
protection plans in action.  
Economic and legal issues didn‘t seem to be a problem for forest owner‘s since the proportion 
of NC of this type was reduced. However wasn‘t verified an improvement in this category in the 
PO audits (Figure III-1). The NC detected in this category included the ignorance of international 
conventions and some of the relevant national legislation. In some cases despite the 
identification of applicable diplomas those were not implemented in the field. 
 
Figure III-1- Percentage of non-compliances identified pre-emission (PE) and post-emission (PO) of 
certificate findings for the FSC certification related to environmental, social, economic and legal, forest 
management and system issues. 
When compared the top five issues addressed, PE and PO (Figure III-2 and III-3), it‘s verified 
that there are some distribution of the most appointed issues by the three most problematic 
categories: System, Social and Environmental issues. In the top five issues identified among the 
PE findings, 11% are attributed to problems concerning sensitive sites and HCVF. 
Communication and conflict resolutions with stakeholders, neighbors and communities had 10% 
of the identified issues, included in social issues. System issues are represented with 
management plan (7%), monitoring (8%) and documentation procedures (9%) (Figure III-2). 
 
Figure III-2 - Percentage of the top five issues identified for pre-emission of certificate findings. 
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Similarly, in top five PO findings (Figure III-3) monitoring and sensitive sites and high 
conservation value forests were the most addressed issued (16% and 12%, respectively). 
Communication and conflict resolutions with stakeholders, neighbors and communities (9%) 
and worker safety (9%) represented the social issues with more NC addressed. Management 
plan (8%) is in the same position as previously identified in PE issues, showing a recurrent 
problem. 
 
Figure III-3 - Percentage of the top five issues identified for post-emission of certificate findings. 
The relations between companies‘ characteristics and the number of NC issues are summarized 
in Table III-3. The number of forest management units didn‘t revealed any significant 
correlations with the number of NC, but companies area and the year of certification showed 
significant correlations (p<0.05). The area certified presented positive and significant 
correlations with all variables, except economic and legal issues. Correlations between area 
and forest management and system issues are not very strong, in spite of being significant. 
The distribution of the mean number of NC‘s issues for the years of certificate demonstrates a 
clear decrease in the global number of NC identified (Figure III-4). However the number of 
companies with certificates for over 2 years is yet very reduced. System issues were always the 
most dominant ones, except for year 4 and 5, with the social issues following the same 
tendency. The proportion of NC‘s issues is similar in year 1 and 2, with the environmental 
issues below the remaining categories. The Kruskal-Wallis test has shown significant 
differences in the number of Forest Management issues identified (H=11.56; p<0,05). Dunn‘s 
post hoc test proved that the differences were found between year 0 and year 1 (Q=3.067; 
p<0.05), where is verified a decrease in this type of NC. 
Table III-3 – Partial correlations between companies characteristics and non-compliance‘s issues. (FMU: 
number of forest management units; AREA: area; ENV: environmental issues; SOC: social issues; ECL: 
economic and legal issues; FMG: forest management issues; SYS: system issues) * Significant 
correlations (p<0.05) 
 
ENV SOC ECL FMG SYS 
FMU -0.065 0.094 0.102 0.095 0.163 
AREA 0.791
*
 0.654
*
 -0.157 0.512* 0.535* 
 
0 10 20
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Sensitive sites and high conservation value forests
Communication and conflict resolution with stakeholders,
neighbors and communities
Worker safety
Mangement Plan
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Figure III-4 - Mean number (+SE) of NC‘s issues identified for each year of certificate. Year 0 corresponds 
to pre-assessments or main-assessments; the following years correspond to surveillance assessments. 
Despite existing six companies certified by the PEFC for FM/CoC, reports from only four of them 
were available and could be analyzed. Were identified 41 NC and the results from the analysis 
by requirement and sub-requirement are summarized in Table III-4. The requirements with more 
NC identified were 3.2 Planning and 3.3 Operationalization. When focused on the sub-
requirements, this tendency is confirmed with the attribution of most identified NC with 3.2.1, 
3.2.4 and 3.3.6 each. Sub-requirement 3.2.1 concerns the collection of information on the FMU; 
social, environmental and market aspects; evaluation of indicators of sustainable forest 
management applicable to the FMU; and stakeholders opinions. The requirement 3.2.4 has to 
do with the management plan and its contents, and 3.3.6 is responsible for operational control. 
Flaws were detected in the policy of the FMU resulting from the omission of some compromises 
such as the compliance with legislation in force, pan-European criteria or guidelines for 
definition and revision of objectives and goals. Policy‘s communication to all agents acting in the 
FMU was neglected. 
Concerning the collection of base information, it revealed a weak point in most of the analyzed 
reports. One of the contributors is the evaluation of indicators in Annex A – criteria and 
principles of sustainable forest management – which frequently weren‘t correctly implemented. 
Also the procedures for identification and update of legislation in force weren‘t always accurate. 
Concerning the goals and objectives defined for the FMU there were flaws in its implementation, 
definition and quantification at operational level for all indicators included in Annex D of the 
standard. The management plan needed special attention since many of the NC identified 
resulted from lack of information, such as procedures of planning and actions for improvement 
of performance.  
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Other NC resulted from lack of available information for workers, stakeholders, general public, 
or inside the company. The procedures for documentation control had faults in its 
implementation and contents. When implementing measures for verifying, registering and 
correcting NC, companies failed in presenting reports for NC detected in internal audits. In 
some cases there were no documented procedures for the monitoring and evaluation of the 
compliance with the Forest Management Plan. There were also flaws in the procedures for 
maintenance of records. Due to revision of the standard and the publishing of a new document 
expected for 2009, some companies predicting the emission of the new version of the standard 
delayed their revisions, to coincide with the new document. 
Table III-4 - List of non-compliances identified for each requirement and sub-requirement of the PEFC 
standard for Portugal (NP4406:2005). 
Requirement Nr NC Frequency (%) Sub-requirement Nr NC Frequency (%) 
3.1 6 15 - - - 
3.2 14 34 
3.2.1 5 12 
3.2.2 2 5 
3.2.3 2 5 
3.2.4 5 12 
3.3 13 32 
3.3.1 2 5 
3.3.2 1 2 
3.3.3 1 2 
3.3.4 1 2 
3.3.5 3 7 
3.3.6 5 12 
3.4 8 19 
3.4.1 1 2 
3.4.2 1 2 
3.4.3 2 5 
3.4.4 2 5 
3.4.5 2 5 
Total 41 100    
 
Comparing the type of NC generated by both standards, using Annex 4, we can see that there 
are similarities. Most of the criteria 4.2, 6.2, 7.1 and 8.2 that generated the greatest number of 
NC in the FSC are related with the corresponding sub-requirements detected in the PEFC 
standard. However the FSC presents much more NC than PEFC when we look for the criteria 
corresponding to requirement 3.4.1. This requirement concerns mostly procedures for 
assessment and monitoring of the management plan, which seems to be a concern for the FSC 
certifying companies, but not for PEFC. Considering the correspondence between 
NP4406:2005 and NP4406:2009, it‘s expected that the requirements in the new standard with 
more NC detected will be 4.2.1, 4.2.4 and 4.3.6. However requirement 4.2.1 has suffered some 
changes, resulting in a more demanding requisite, with the need of characterization of 
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environmental and socioeconomic impacts, and relevant preventive measures. Also 
requirement 4.2.4 has been altered, adding a few more details to its requisites. 
 
III.5. Discussion 
Pursuing forest certification had some tangible impacts over forest practices. Forest certification 
can contribute with additional value through the impact on the ground of the standard used. 
However, this impact is derived from the standard requirements and its control over forest 
practices (Rametsteiner and Simula, 2001). The analysis of the standards impacts over forest 
practices can be an important feedback mechanism between implementation and standard 
revision process (Meidinger et al., 2003). 
Though companies already had some level of preparation for certification when they apply for 
certification audits, certain improvements are always detectable. The certification process has 
therefore enhanced these improvements, and helped correct the malfunctions in the system. 
With this analysis, we could see that certification has contributed to identify flaws in the 
environmental and social assessments and relation with workers. However, monitoring and 
safety issues lack significant improvements, prevailing after surveillance audits. Monitoring 
issues aren‘t defined when companies are audited for certification audits the mechanisms for 
monitoring usually and only after certification they are implemented and perfected. Safety 
issues usually are addressed due to lack of supervision of subcontraters‘ field practices. 
Nonetheless a growing concern with the environmental and silvicultural practices is evident, 
particularly with the HVCF. With advancing years, more information has become available about 
the best methods to identify and protect these values, reflecting the decrease of NC in this 
issue. 
The fact that the number of FMU did not presented any relations with the number of issues 
indicates that individual, group or SLIMF certifications have the same proportion of NC among 
all issues, and therefore don‘t present different difficulties. The amount of area under 
certification presented positive relations with all issues categories, except economic and legal 
issues. Since all correlations were positive, larger areas under certification present more NC, 
especially environmental issues. This contradicts previous studies that found that smaller firms 
have more resistance to address environmental issues (Germain et al., 2002). The absence of 
significant differences between the issues addressed in each year of certification indicates that 
companies have the same problems in each stage of the certification process. 
Contrary to previous studies (Newsom and Hewitt, 2005), our results showed a greatest 
importance of system aspects, when compared with the environmental, social, legal or forest 
management issues. This reflects companies‘ difficulties with the maintenance of 
documentation that proves the compliance with the standards requirements. Jeffreys (2002) 
also found that companies had several difficulties in record‘s maintenance and in the 
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management plan. Most of Portuguese certificates are group or SLIMF certificates. Therefore 
the group managers have a preponderant part in the organization and transmission of 
knowledge to its members. The evidence that the major problems found concern system issues 
may reflect the poor connection between group managers and its partners. Proof of this are the 
high non-conformities recorded at the level of communication both external and internal, as 
verified in previous studies (Jeffreys, 2002; Newsom and Hewitt, 2005). 
Though the work of Jeffreys (2002) was done considering other standard, the UKWAS, it 
presented more similarities with the Portuguese reality than Newson and Hewitt (2005) study, 
regarding the FSC with global scope. A possible explanation to this fact is that the NC detected 
are not dependent from the standard chosen but the local/regional reality. 
Though with little data, this study found that the NC found in both standards assessed were 
similar, confirming this hypothesis. However the FSC‘s standard presented more NC in the 
requirements concerning monitoring. This may happen due to its prescriptivity, since it has a 
whole principle dedicated to monitoring procedures. The PEFC on the other hand have simple 
indications concerning monitoring procedures, leaving to the companies‘ concern how to 
implement, and therefore having fewer margins for error in the audits. The PEFC still have more 
indications in this matter in Annex A of the standard, but in the audits the NC are not raised 
specifically against these indications, appearing fewer times in the audits reports. 
These findings can be of importance in future standards reviews and can help companies to 
predict where to dedicate more efforts. The issues with difficult implementation should be 
improved, in a joint effort with the standard setting groups and the companies in order to 
improve its performance. Companies with larger areas are expected to have more 
environmental issues and therefore need to pay special attention to these aspects. Though 
results showed some impacts of certification over forest practices and a relation between 
companies‘ characteristics and NC issued, the analysis for PEFC was not very conclusive. The 
lack of reports, existent and available, was a constraint to this analysis and a future study for 
these results confirmation would be desirable. It would also be desirable to further assess the 
underlying causes for the relations presented between companies‘ characteristics and the NC‘s 
issues. 
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IV. DEVELOPMENT OF A NATIONAL FORESTRY STANDARD FOR PORTUGAL 
IN COMPLIANCE WITH THE MAJOR ENVIRONMENTAL CERTIFICATION 
SCHEMES 
 
IV.1. Abstract 
The development of a reference standard including the Forest Stewardship Council (FSC), the 
Program for the Endorsement of Forest Certification (PEFC) and Environmental Management 
Systems (EMS) standards for the Portuguese reality could be the next step in the 
implementation of forest certification. However, this hypothesis has never been analyzed 
strategically and whether or not it would bring benefits for the whole system. An A‘WOT was 
conducted considering the opinion of auditing companies, through questionnaires sent to five 
companies. The analysis revealed that possible opportunities and strengths of this project 
overpower the threats and weaknesses. Response to market demands and reduction of 
logistics are the biggest appeals recognized by certifying companies. The performance of a 
comparison between the standards has shown that the combination of these different types of 
certification could bring benefits for the implementation and maintenance of sustainable forest 
practices. With the proper tools for enhancing the customer‘s knowledge about forest 
certification standards, the development of this national standard could improve the role played 
in the promotion of Sustainable Forest Management. 
Keywords: A‘WOT, Forest Certification, Environmental Management Systems, Strategic 
Analysis, National Standard 
 
IV.2. Introduction 
A large number of national and international forest certification standards have been identified 
worldwide: about 32 national certification schemes and two competing global ones, the Forest 
Stewardship Council (FSC) and the Program for the Endorsement of Forest Certification (PEFC) 
(ITTO, 2008).This diversity is proof that certification is increasingly being considered as a useful 
tool for the improvement of management practices and that it needs to be adapted to more 
specific levels (Bass et al., 2001). 
Development of national standards is achieved through the use of internationally agreed-upon 
criteria and then, by defining indicators adjusted to national conditions. It is important that the 
indicators are specified in measurable terms and have options for reporting and monitoring, in 
ways that prove to be effective (Brand, 1997). For instance, the PEFC is already based in C&I, 
as well as operational level guidelines, but FSC uses principles and criteria (P&C) 
(Rametsteiner and Simula, 2003). Previous authors suggested a set of steps towards best 
practice in definition of national level certification (Bass and Simula, 1999). However those 
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should be taken as indications and not definite guidelines. Other studies proposed 
methodologies for the development of national schemes in compliance with the international 
standards (Georgiadis and Cooper, 2007). The development of independent national labels is 
however discouraged if they do not have international repercussion (Thornber et al., 1999; 
Rametsteiner and Simula, 2001). Too many certification schemes can be a hindrance for 
costumers, who can become confused (Thornber et al., 1999), and for companies that cannot 
afford to certify for each required standard (Fischer et al., 2005; ITTO, 2008).  
National certification schemes can be divided in three types: schemes designed with base on 
FSC or PEFC; schemes designed independently but in compliance with FSC and/or PEFC; and 
schemes independent from any international standard (Bass et al., 2001). For the 
developement of standards in compliance with several environmental certification schemes, 
such as the FSC, the PEFC or Environmental Management Systems (EMS) standards, it is 
necessary to first assess its similarities and differences, doing an objective comparison of its 
characteristics. In some matters FSC and PEFC have similar goals, though with different ways 
to obtain them (Rametsteiner and Simula, 2003). 
Nowadays, a tendency is observed to seek harmonization of the major international standards 
(Fischer et al., 2005). There are at least five different possibilities for harmonization of 
certification in forest sector: international standards, recognition of equivalence (mutual 
recognition), regional or international cooperation, bottom-up harmonization and unilateral 
recognition (ITTO, 2008). Bottom-up harmonization may allow bigger flexibility, for instance in 
the development of a national certification standard previous to a decision of which international 
system to apply. In the United Kingdom, a national standard was developed, the UK Woodland 
Assurance Standard (UKWAS), through bottom-up harmonization, which is a known case of 
success (ITTO, 2008). To reach this harmonization it is necessary to meet minimum 
requirements for sustainable forest management, and develop a common standard that 
commits to system-based or performance-based standards. Through the achievement of a 
common standard confusion among consumer‘s could be avoided and the costs of certification 
would be reduced. However, total standardization can increase the difficulty for consumers to 
obtain information about the products and the difficulty in compliance with the requirements, 
leading to even higher costs (Fischer et al., 2005). Full harmonization is not the perfect 
alternative as well, but a less demanding option, the mutual recognition of different schemes, is 
already a common practice (Bass and Simula, 1999; PEFC, 2010a). 
Previous studies pointed that performance-based standards are more appropriated for 
manufacturing, and that system-based are best suited for certification of forest management 
practices. Nevertheless, the best approach would be to combine both systems (Fischer et al., 
2005). Some national forest certification schemes already have compatibility with 
ISO14001:2004 Standard, such as Sustainable Forestry Initiative and Family Forest 
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Certification, including both performance and management system requirements (Bass and 
Simula, 1999).  
In Portugal, the FSC and the PEFC are operating independently. About 8% of forest stand are 
certified (Chapter II), but many forest owners remain reluctant to achieve certification. One of 
the reasons pointed is the costs of certification and following maintenance which can be quite 
high in certain aspects. Previous studies have already shown that costs could be reduced 
through the elaboration of a common standard (IFIR, 2001; Fischer et al., 2005; Georgiadis and 
Cooper, 2007). In order to understand the benefits of the development of a single national 
standard for forest management certification of SFM, this study will perform a strategic 
evaluation. For a better comprehension of the standards structure and requirements, a 
comparison will be made of the FSC, the PEFC and the Environmental Management Schemes 
operating in Portugal, the ISO 14001:2004 and the EMAS III. 
 
IV.3. Methods 
For supporting the strategic decision and to evaluate the hypothesis of conjugation of 
performance-based standards and system-based standards, a Strengths, Weaknesses, 
Opportunities and Threats (SWOT) analysis was conducted. SWOT was developed with the 
idea that good strategic planning means assuring a balance between the external situations a 
company or action faces - threats and opportunities - and its internal characteristics - strengths 
and weaknesses (Hill and Westbrook, 1997). In order to look into SWOT more systematically a 
methodology has been developed by previous authors, combining Analytic Hierarchical Process 
(AHP) with SWOT, the A‘WOT (Kurttila et al., 2000; Saaty, 2008). The A‘WOT analysis have 
four main steps: (i) performance of a SWOT analysis; (ii) pairwise comparison between SWOT 
factors within every group, which intends to assess which of the compared factors have greater 
importance; (iii) pairwise comparison between the four SWOT groups, using the same rationale 
than before; (iv) formulation of a strategic solution for the analyzed problem. From the 
comparisons, are obtained the priorities‘ values and a degree of inconsistencies are expected. 
These are assessed through the estimation of a consistency ratio (Annex 6). The calculations 
were made using Expert Choice
©
 11. 
The SWOT‘s research questions were based on previous studies (Nikolaou and Evangelinos, 
2010), and the factors selected were collected from relevant bibliography. The pairwise 
comparison was made with the contribution the certifiers companies accredited for the FSC and 
the PEFC certification in Portugal. A questionnaire was sent to five companies with the 
explanation of the pairwise comparison methodology (Annex 7). An evaluation of the SWOT 
factors and groups was requested, based on the knowledge and experience of the certifiers. 
In order to assess if the standards are compatible and capable of being combined in a single 
document, the four standards have been analyzed and compared in this study: the FSC 
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Standard for Portugal (FSC STD POR 01 2010 01 PT), the PEFC Standard for Portugal 
(NP4406:2009), the EMAS III (Regulation (EC) No 1221/2009 of the European Parliament and 
of the Council of 25 November 2009) and the NP EN ISO14001:2004. The methodology used 
was based in previous studies that have performed comparisons in other standard, including the 
FSC and the PEFC (Wilson, 2003; Holvoet and Muys, 2004; Georgiadis and Cooper, 2007; 
Mcdermott et al., 2008). Considering our intention to analyze performance-based standards and 
system-based standards, the comparison was made using a checklist approach, which enables 
the comparison between the contents of several and different standards (Holvoet and Muys, 
2004; Mcdermott et al., 2008). Holvoet and Muys (2004) developed a reference standard 
containing aspects of 164 standards from all over the world. This reference standard was used 
in our comparison but since we intend to compare only four standards with national scope, the 
original comparison standard had to be adapted. Nonetheless the same framework was used, 
with the system of P,C&I, which are the foundation of two of the analyzed standards, the FSC 
and the PEFC (Georgiadis and Cooper, 2007). Each of the four standards in study was 
compared with the adapted reference standard, and the respective indicators were registered in 
the resulting checklist-matrix. When was verified an overlap of indicators in the same standard, 
those were registered only once. 
 
IV.4. Results 
Strategic analysis 
From the five questionnaires sent, three had replies and were considered in the analysis. A 
weighted value from all questionnaires was considered for each factor in order to perform the 
calculations. The results of this analysis are summarized in Table IV-1. The consistencies of the 
comparisons between factors were good, as well as the consistency of the comparisons 
between groups. Since the SWOT matrix is a four-by-four table, the consistency ratio is below 
the recommend value of about eight percent, and therefore is adequate to answer our research 
question (Saaty, 1990). The positive and negative factors are balanced, with half of the biggest 
priority within the group in the Strengths and Opportunities, and the other half in the 
Weaknesses and Threats group. However the factors with the highest priorities are in the 
Strengths and Opportunities group, which gives it more importance. Less logistic revealed to be 
the biggest strength, also with the biggest overall priority, meaning that from all factors 
presented, this seems to be of the most importance. With the development of this standard a 
new main benefit is expected, concerning the ―response to demands from several markets‖. 
However the participants fear that consumer‘s lack of knowledge and confusion may neutralize 
the benefits expected.  
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Table IV-1 - Priorities and consistency ratios of comparisons of the SWOT groups and factors (factors with 
priorities above 0.4 are underlined). 
SWOT 
group 
Priority of 
the group 
SWOT factors 
Consistency 
ratio 
Priority of the 
factor within 
the group 
Overall 
priority 
of the 
factor 
Strengths 0.538 Less logistic 5% 0.493 0.265 
  Less costs  0.196 0.105 
  More price premium  0.311 0.167 
Opportunities 0.244 Response to several market 
demands 
1% 0.540 0.132 
  More credibility for the 
certification as a whole process 
 0.163 0.040 
  Access to new markets  0.297 0.072 
Weaknesses 0.165 Maintenance costs of several 
certificates 
2 % 0.320 0.053 
  Consumer‘s confusion  0.558 0.092 
  Increase of certification 
schemes‘ thresholds 
 0.112 0.020 
Threats 0.054 Consumers lack of knowledge 
about certification difficult return 
of investment 
0.0% 0.582 0.031 
  Hard to access for small 
holders 
 0.309 0.017 
  Implementation difficulties due 
to national legislation 
 0.109 0.006 
Consistency ratio between the four SWOT groups of 7.05%. 
 
Standards comparison 
FSC standard for Portugal is divided in 9 Principles, 52 Criteria and 172 Indicators. PEFC 
standard for Portugal has its foundation in the requirements of the ISO standard for 
Environmental Management Systems (ISO14001:2004), with a set of Appendices containing the 
requirements for sustainable forest management and applications at individual, group and 
regional level. This standard is divides in 6 Criteria and 20 Indicators. The ISO and EMAS 
standard are very similar, since EMAS is also based in ISO 14001:2004, however EMAS is 
slightly more demanding in some aspects, requiring a more profound preparation for the 
implementation of the EMS than ISO. Since these last two standards are not dedicated to SFM, 
they are not organized in P, C & I. Instead they are divided in 6 major groups and then 
subdivided in 15 and 23 sub-requirements, for ISO and EMAS respectively. The results from 
this comparison are in Annex 8. 
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The adapted reference standard has 7 Principles, 25 Criteria and 127 Indicators. FSC was 
identified in 80% (101) of the indicators, while PEFC had 49% (63 indicators) of representation 
in this standard. EMAS and ISO had a similar contribution to this set of indicators, with 20% (26 
indicators) and 19% (24 indicators) respectively. Only 10% of the indicators selected were 
common to all standards. 
Some issues were addressed by the FSC only, such as plantations, utilization of non-
indigenous species, harvesting procedures and communication between stakeholders. The 
need to identify and protect the HCVF is also a concept exclusive of the FSC. On the other 
hand PEFC was the only standard that referred to the role of forest in the global carbon cycle. 
ISO and EMAS were mostly present in the first principle of the reference standard, since they 
focus on policy and planning. Their representation on the remaining principles is very poor or 
non-existent. 
The comparative matrix obtained in Annex 8 is not a standard for certification, since it would still 
require testing for its operationalization in the field. However, since it contains all the 
requirements from the four standards with some level of detail, it may serve as a bridge for the 
development of a real national standard, in compliance with the FSC, PEFC, ISO and EMAS. 
 
IV.5. Discussion 
The combination of EMS standards and forest management certification would benefit the 
process of improving sustainable forest management by complementing the weaknesses of 
each certification system. The ISO and EMAS are system-oriented standards, with very capable 
methods of developing verifiable and sustainable management systems. However, due to their 
generalist character (Oliveira, 2005), these standards lack in prescriptions for managing forests 
sustainably. In this area, the FSC and PEFC are very detailed, one more than the other, trying 
to encompass all forest aspects. 
In this study we confirmed the idea that the FSC is by far the most demanding and detailed 
standard, since all its requirements are very prescriptive. However that level of detail may be 
confusing, and lead to situations where the indicators overlap and become redundant. In order 
not to lose any of the information that the FSC standard demands, an Application Guide to aid 
the future national standard, could be developed with the requirement‘s interpretation and 
thresholds as to the one developed for the NP4406:2009 (CFFP, 2010).  
In previous studies was shown that the biggest difficulties in the implementation of the FSC in 
Portugal are related with system requirements (Chapter III). The complementation of system-
based standards and performance-based standards would be the best solution to solve this 
problem, helping in the compliance with the regulations (Stapleton et al., 2001). Though the 
strategic evaluation have shown that benefits overcome disadvantages in the development of 
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this standard, in order to succeed, the threats and weaknesses presented need to be attended. 
Both consumer‘s confusion and lack of knowledge can be solved through proper divulgation and 
formation. The fact that forest certification schemes are very recent brings consumer‘s to ignore 
this form of distinction between products. The development of this standard would in fact 
potentially diminish this problem, since more divulged standards, such as the ISO14001:2004 or 
the EMAS would be associated with the FSC and the PEFC. This can help divulge forest 
certification as well as give credibility to its criteria, from the consumer‘s point of view. 
Even if not pointed as important in the strategic evaluation, other factors should be taken into 
account in the standard‘s construction. The national standard must aim to be accessible to all 
types of forest owners and making the requirements thresholds adaptable to local conditions 
would be a solution. Previous studies have also identified that small forest owners are usually 
conditioned to think that environmental certification (ISO 14001:2004) is suited to largest actors, 
and that are not adapted to small-scale operations (Klingberg, 2003). Due to the recognition that 
the FSC may be a little too demanding for smallholders, tools have already been developed to 
aid and simplify costs and processes. An example is the CefCon project, developed in a 
cooperation between NEPCon (Nature, Ecology and People Consult), the European Network of 
Forest Entrepreneurs (ENFE) and the Forest Stewardship Council (FSC) and national 
organizations, where smallholders can hire certified contractors, instead of obtaining full 
certification alone (FSC, 2009b). 
Lammerts van Bueren and Blom (1997) have pointed that the implementation of EMS for SFM 
would have to be complemented by other performance oriented standard. Management 
systems can help to achieve the SFM goals more efficiently, but for that the right goals have to 
be defined a priori (Steger, 2000; Melnyk et al., 2003). Prescriptive standards such as the FSC 
could be the best choice, since is the most complete, concerning environmental, social and 
economic aspects, having already been considered an ―ecological limits-driven‖ EMS (Steger, 
2000). However studies have shown that forest producers prefer more flexible standards in 
spite of increasingly prescriptive (McDermott, 2003). Thus the best choice for forest certification 
would be a combination of standards to counteract each other weaknesses, with the FSC 
standard structure as base (Wilson, 2003). 
The results of this study can help in the definition of future paths for environmental certification. 
The strategic analysis has shown that benefits exist from the creation of a standard for 
facilitation of multiple certifications, and can surpass the disadvantages. Even so, the presented 
disadvantages can be solved with the aid of further studies and utilization of already existent 
tools. However for the development of an adequate standard other standard setting documents 
would have to be taken into account, such as the ISEAL Code of Good Practice, the work of 
Lammerts van Bueren and Blom (1997), the European Forestry Ministers‘ Guidelines – Helsinki 
and Lisbon (1993 and 1998), and other revelant references. The present comparison checklist 
can also be the first step to the development of a guide for companies that wish to simplify the 
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implementation of multiple standards, or for certifiers that have to audit the requirements to 
several standards in the same company.  
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V. GENERAL CONCLUSIONS 
 
Companies that seek forest certification are increasing rapidly, reflecting the way this tool is 
faced positively as means to promote and enhance the value of sustainable managed forests. 
This study have demonstrated that companies have different interests while pursuing 
certification, mostly related with their own characteristics. Non-industrial companies search 
certification for the improvement of their practices, rather than for economic benefits. On the 
other side, industrial companies with Chain-of-Custody certificates want to reach markets and 
comply with buyer‘s demands. Nonetheless, an emerging sector of companies with non-
industrial and industrial characteristics, is trying to comply with both the FSC and the PEFC, 
searching for more benefits. 
Certification proved to have several impacts over forest practices, particularly over 
environmental and management issues. However problems remained in system and social 
issues, with documentation and control procedures. This fact can be related with the important 
role that group managers play in the communication of field procedures and knowledge 
transmission to workers, subcontractors and group members. This study confirmed that the 
difficulties companies felt with the certification process where related with their own 
characteristics. In general larger areas were related with more non-compliance, especially 
environmental ones.  
The development of a common standard for the FSC and the PEFC, together with EMS 
standards would bring more benefits than disadvantages, namely for the resolution of previously 
identified problems in system components and could add more price premium to products, as 
well as access new markets. The comparison of the four standards have shown common 
features, but with different levels of demand concerning performance thresholds. This problem 
may not have the importance it‘s attributed since the previous analysis had demonstrated that 
the non-compliances in both FSC and PEFC standards were similar. Though the development 
of this standard had as one of the main reasons the costs reduction, it would still imply an initial 
investment, becoming a possible constraint for small forest owners. Some tools have already 
been developed for this matter, by the FSC or other entities, and therefore these solutions 
should be further assessed. However, small forest owners should consider certification despite 
its initial costs since this study shows that smaller certified areas can have less non-compliance, 
and that the level of difficulty for compliance with the standard is the same for group certificates 
or individual ones. It is expected that the development of a national standard could reduce the 
logistic involved in the certification process and enable companies to answer several market 
demands, which could even increase the price premiums the products certified could expect. 
There are still questions to answer about SFM and forest certification. As a recent process, 
there are still some imperfections in the system, regarding the certification of small enterprises 
and ways to appeal companies that behave in asset striping ways, improving their management 
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practices. Both these challenges may reside in costs of certification as a main factor (Thornber 
et al., 1999). Therefore practical solutions are in demand to minimize this disadvantage. 
Research is also needed to evaluate the lowest-cost paths to follow in the harmonization and/or 
mutual recognition of certification schemes (Bass and Simula, 1999).  
Further research in the compatibility of our national legislation and forest certification would be 
desirable to understand better the reasons behind some of the compliance problems presented. 
Since some of our study hypothesis couldn‘t be confirmed due to insufficient data, it would 
require the continuation of this assessment when conditions prove to be better. With this study 
we could evaluate the development necessity of a common standard for the FSC, PEFC and 
EMS schemes. However the standard itself wasn‘t completed and it would require further work 
for its advance, together with all stakeholders, so that the final result will be the most 
consensual possible. 
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ANNEX 1 – Questionnaires sent through electronic-mail to Portuguese certified 
forest companies. 
 
Sistemas de Certificação Florestal em Portugal 
O presente questionário destina-se à recolha de informação relativa à receptividade e 
implementação dos sistemas de certificação de gestão florestal em Portugal, procurando 
avaliar os seus pontos fortes e as suas oportunidades de melhoria. Este projecto insere-se 
numa tese de mestrado da Faculdade de Ciências da Universidade de Lisboa. 
Consiste num total de 15 perguntas, divididas em duas secções, com um tempo estimado de 
resposta de 7 minutos. 
Desde já, agradeço a sua disponibilidade. 
 
Parte I - Características Gerais 
Nesta secção, são colocadas questões relacionadas com as características da empresa e do 
sistema de certificação florestal implementado, ou em processo de implementação. 
1. Seleccione quais os sistemas de gestão florestal actualmente implementados ou a 
implementar. 
 Forest Stewardship Council (FSC) 
  
 Program for Endorsement of Forest Certification (PEFC - NP4406) 
  
 Outro   
2. Seleccione o tipo de certificação utilizada para aderir ao sistema implementado ou a 
implementar. 
 Certificado Individual 
  
 Certificado de Grupo 
  
 Certificado de Grupo SLIMF   
    
 Certificado Regional   
3. Seleccione o tipo de certificado que possui. 
 Certificado de Gestão Florestal 
  
 Certificado de Cadeia de Custódia 
  
 Certificado Conjunto   
    
 Certificado de Madeira Controlada   
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4. Seleccione o seu tipo de exploração florestal. 
 Plantação Puro 
  
 Plantação Misto 
  
 Plantação Semi-natural  
    
 Outro   
5. Seleccione as espécies principais que compõe a exploração florestal. 
 Pinheiro-bravo 
  
 Pinheiro-manso 
  
 Azinheira 
  
 Sobreiro 
  
 Eucalipto 
  
 Outras folhosas 
    
 Outro   
6. Seleccione os produtos comercializados. 
 Madeira para pasta 
  
 Rolaria 
  
  Lenha 
  
 Carvão 
  
 Estilha 
  
 Madeira em placas 
  
 Madeira para caixas 
  
  Papel 
  
  Cartão 
  
 Material impresso 
  
 Mobiliário 
  
  Caça 
  
  Cortiça 
  
 Pinhas 
  
 Outros produtos não lenhosos 
    
 Outro   
7. Além da certificação de gestão florestal/cadeia de custódia, possui ainda um sistema de 
gestão ambiental implementado? 
 Sim 
  
 Não 
8. Se possui um sistema de gestão ambiental implementado, qual? 
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9. Se não possui um sistema de gestão ambiental implementado, está a pensar fazê-lo? 
 Sim 
  
 Não 
 
Parte II - Sistemas de Certificação Florestal 
Neste capítulo, são colocadas questões sobre o sistema de certificação implementado, 
qualquer que seja o seu tipo, os seus motivos de adopção e opinião sobre as suas 
características. 
10. Quais os motivos que o levaram a adoptar um sistema de certificação? Seleccione os três 
mais importantes. 
 Aumento de credibilidade 
  
 Pedido de compradores 
  
 Preocupações com a sustentabilidade 
  
 Preocupações com a biodiversidade 
  
 Pedido de fornecedores 
  
 Acesso a outro tipo de mercado 
  
 Marketing e melhoramento da imagem pública 
  
 Melhoria das práticas florestais 
  
 Outro   
11. Seleccione os três principais motivos que o levaram a adoptar o sistema de certificação 
presentemente implementado (ou a implementar), em detrimento de outro. Se possui mais do 
que um, refira-se ao primeiro sistema implementado. 
 Maior credibilidade 
  
 Foi o primeiro de que tomou conhecimento 
  
 Processo de implementação mais fácil 
  
 Pedido de fornecedores 
  
 Requisitos mais fáceis de atingir 
  
 Política do sistema mais adequada às necessidades da exploração 
  
 Pedido de compradores 
  
 Outro   
12. Seleccione os três principais benefícios resultantes do processo de certificação. 
 Benefícios económicos 
  
 Acesso a outros mercados 
  
 Reconhecimento de ineficiências no processo de exploração 
  
 Identificação de áreas de melhoramento 
  
 Aprendizagem de novas técnicas de gestão 
  
 Melhoramento da sustentabilidade ambiental 
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 Melhoramento da imagem pública 
  
 Contribuição para a promoção empresarial 
  
 Melhoramento de relações com parceiros 
  
 Promoção de trabalho de grupo 
  
 Transferência de conhecimentos entre parceiros 
  
 Melhoria de relações com a população 
  
 Outro   
13. Seleccione as três hipóteses que considera como as principais desvantagens do sistema 
de certificação. 
 Complexidade do processo de implementação 
  
 Envolve muita logística 
  
 Custos elevados 
  
 Processo moroso 
  
 Necessários demasiados requisitos 
  
 Outro   
14. Classifique as afirmações sobre a certificação da gestão florestal,  apresentadas em 
seguida, de acordo com o seu grau de concordância com as mesmas. 
 Concordo 
Bastante 
Concordo 
Sem 
opinião 
Discordo 
Discordo 
Bastante 
      
Os padrões dos sistemas de 
certificação asseguram 
internacionalmente uma gestão 
sustentável da floresta. 
     
      
O objectivo da certificação florestal 
é promover uma gestão florestal 
responsável, que salvaguarde as 
funções económicas, ambientais e 
sociais das áreas florestais. 
     
      
Permite melhorar a gestão florestal, 
traduzindo-se, na prática, em 
ganhos significativos em eficiência 
e desempenho. 
     
      
Garante o acesso a um mercado 
cada vez mais exigente, podendo 
em alguns casos possibilitar um 
preço diferenciado para os 
produtos. 
     
      
Os critérios estabelecidos nas 
normas estão associados a 
questões consideradas relevantes 
e transversais a diversas áreas 
ligadas à floresta. 
     
      
A adesão aos processos de 
certificação acarreta algumas 
     
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alterações na gestão das áreas 
florestais das propriedades, na 
manutenção de registos e na 
implementarão de mecanismos de 
monitorização. 
      
A política de minimização do uso 
de produtos químicos contribui 
favoravelmente para a conservação 
dos parâmetros ecológicos. 
     
      
O processo de certificação da 
gestão florestal tem sido promovido 
principalmente devido Ã  crescente 
procura por parte dos 
consumidores, de produtos 
provenientes de florestas geridas 
de acordo com boas práticas de 
gestão florestal. 
     
      
Independentemente do tipo de 
floresta e produtos florestais 
obtidos, o proprietário/gestor 
florestal terá de demonstrar 
cumprimento com os requisitos da 
Norma de Gestão florestal perante 
uma auditoria. 
     
      
A implementação da certificação da 
gestão florestal contribui para o 
reconhecimento dos direitos 
tradicionais e civis. 
     
 
Comentários 
15. Pode deixar aqui os seus comentários ou sugestões. 
 
 
Obrigado pela sua colaboração. 
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ANNEX 2 –Variables used in the analysis, and its relation with the objectives of 
the research. 
Research hypothesis 
Grouping 
category 
Variables 
The companies‘ characteristics, such as the 
type of certification, are going to have 
influence on the choice of the forest 
certification scheme. 
Type of certification 
Regional 
Group 
Individual 
Small and Low Intensity 
Managed Forests (SLIMF) 
The companies‘ characteristics, such as the 
type of plantation that manages, are going to 
have influence on the choice of the forest 
certification scheme. 
Plantation 
Pure 
Mixed 
Semi natural 
Without Plantation 
The companies‘ characteristics, such as the 
species existent in their forestland/work with, 
are going to have influence on the choice of 
the forest certification scheme. 
Species 
Maritime Pine (Pinus pinaster) 
Stone Pine (Pinus pinea) 
Holm Oak (Quercus 
rotundifolia) 
Cork oak (Quercus suber) 
Eucalyptus (Eucalyptus 
globulus) 
Other 
The companies‘ characteristics, such as the 
products they commercialize, are going to 
have influence on the choice of the forest 
certification scheme. 
Products 
Wood for pulp 
Logs 
Firewood 
Woodchips 
Paper 
Wood for Boxes 
Printed materials 
Furniture 
Hunting 
Cork 
Pinecones 
Companies‘ motives for adoption of 
certification have influence in the choice of the 
certification scheme, 
Motives 
Credibility increase 
Buyers request 
Concern with sustainability 
Concern with biodiversity 
Suppliers request 
Access to other markets 
Marketing and enhancement of 
public image 
Improvement of forestry 
practices 
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Research hypothesis 
Grouping 
category 
Variables 
Companies with different forest certification 
schemes implemented are going to 
experience different benefits from certification. 
Benefits 
Economic benefits 
Access to markets 
Identification of inefficiencies in 
forestry process 
Identification of improvement 
areas 
Learning of new techniques 
Improvement of environmental 
sustainability 
Enhancement of public image 
Contribution to business 
promotion 
Enhancement of partnerships 
Promotion of working groups 
Transfer of knowledge between 
partners 
Companies with different forest certification 
schemes implemented are going to 
experience different disadvantages from 
certification. 
Disadvantages 
Complexity of implementation 
process  
Involvement of too much 
logistic 
High costs 
Slow process 
Excess of requisites 
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ANNEX 3 – Results from the performance of multivariate analysis: MDS and 
Cluster analysis 
 
 
Figure 1 - Shepard Diagram from the MDS performed on the characteristics of the 41 
respondent companies. 
 
 
Figure 2 - Dendogram from hierarquical UPGMA clusters analysis of the 41 companies. 
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ANNEX 4 - Correspondence between requirements of the NP 4406: 2005, NP 
4406:2009 and FSC-STD-POR-01-2010 
 
NP 4406:2009 NP 4406: 2005 FSC-STD-POR-01-2010 
4.1 3.1 
1.1; 1.2; 1.3, 1.6; 2.2; 4.2; 4.3; 4.5; 6.6; 6.7; 
6.8 
4.2.1 3.2.1 
2.2; 4.4; 5.5; 6.1; 6.2; 6.3; 6.4; 6.9; 7.1; 8.2; 
10.1; 10.8 
4.2.2  
2.1; 2.2; 2.3; 4.1; 6.1; 6.2; 6.3; 6.4; 7.1; 8.4; 
10.1; 10.6 
4.2.3 3.2.2 1.1; 1.2; 1.3; 1.4; 4.2; 4.3; 7.1 
4.2.4 3.2.4 
2.2; 4.4; 5.1; 5.2; 5.4; 5.6; 6.1, 6.2; 6.3; 6.4; 
6.8; 6.9; 7.1; 7.2; 7.4; 8.2; 8.4; 8.5; 10.1; 10.2; 
10.3; 10.4; 10.6; 10.7; 10.8 
4.3.1 3.3.1 4.1; 4.2 
4.3.2 3.3.2 6.1; 6.2; 6.5; 6.6; 6.7; 7.3 
4.3.3 3.3.3 1.5; 2.3; 4.4; 4.5 
4.3.4 3.3.4 8.3 
4.3.5 3.3.5  
4.3.6 3.3.6 4.2; 5.2; 5.3; 6.5; 6.6; 6.7; 6.8; 7.1; 8.3; 10.6 
4.3.7  4.2 
4.4.1 3.4.1 
1.5; 6.8; 6.9; 7.1; 8.1; 8.2; 8.3; 8.4; 9.4; 10.7; 
10.8 
4.4.2 3.4.2 1.5; 6.2 
4.4.3 3.4.3 6.8; 8.2; 8.3; 9.4 
4.4.4 3.4.4  
4.4.5 3.4.5  
 
 
NP 4406:2009 NP 4406: 2005 FSC-STD-POR-01-2010 
B.1.1  6.3, 6.4; 7.1; 10.2; 10.3; 10.4 
B.1.2 A.1; C.1 5.6; 7.1; 8.2 
B.1.3 A.1; C.2 6.3; 7.1; 8.2; 10.3; 10.4 
B.1.4 A.1; C.3 7.1 
B.2.1 A.2; C.4 6.3; 7.1; 10.7 
B.2.2 A.2; C.8 6.3; 7.1; 10.7 
B.2.3 A.2; C.7; C.9 6.3; 7.1; 10.7 
B.3.1 A.3; C.10 5.1; 5.2; 5.4; 5.6; 7.1; 8.2 
B.3.2 A.3; C.11 5.1; 5.2; 5.6; 7.1; 8.2 
B.4.1 A.4; C.13 5.5; 6.3; 6.4; 7.1; 8.2 
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B.4.2 A.4; C.14 5.5; 6.3; 7.1; 8.2 
B.4.3 A.4;C.15 5.5; 6.3; 7.1; 8.2 
B.4.4  5.5; 6.3; 7.1; 8.2 
B.5.1 A.5; C.16; C.17 5.5; 6.3; 6.5; 7.1 
B.5.2 A.2; C.5 5.5; 6.3; 6.5 ; 7.1 
B.6.1  2.1; 2.2; 2.3; 7.1; 8.2; 10.6; 10.8 
B.6.2 A.6; C.19 5.1; 7.1; 8.2; 10.6 
B.6.3 A.6; C.20 4.1; 7.1; 8.2; 10.6 
B.6.4 A.6; C.21 7.1; 8.2; 10.6 
B.6.5 A.6; C.22 7.1; 8.2; 10.6 
 
 
NP 4406:2009 NP 4406: 2005 FSC-STD-30-005-V1 
C.2.1 B.2.1 - 
C.2.2 B.2.2 - 
C.2.3 - - 
C.2.4 B.2.5 - 
C.2.5 B.2.3 - 
C.2.6 B.2.6 - 
C.2.7 B.2.7 - 
C.3.1 B.3.1 1.2; 2.2; 1.3 
C.3.2 B.3.4 1.4 
C.3.3 B.3.3 - 
C.3.4 - 6 
C.3.5 B.3.2 4.1; 5.1; 9; 3.1; 3.2; 3.4 
C.3.6 B.3.5 4.2 
C.3.7 B.3.6 - 
C.4.1 - - 
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ANNEX 5 - List of identified PE and PO findings by criteria. 
Criterion Nr PE Frequency (%) Nr PO Frequency (%) 
1.1 11 2 9 2 
1.2 2 0 1 0 
1.3 6 1 4 1 
1.4 3 1 3 1 
1.5 3 1 7 2 
1.6 1 0 5 1 
2.1 3 1 5 1 
2.2 1 0 3 1 
2.3 13 3 5 1 
4.1 2 0 5 1 
4.2 26 6 41 9 
4.3 4 1 2 0 
4.4 18 4 17 4 
4.5 14 3 5 1 
5.1 7 2 5 1 
5.2 1 0 1 0 
5.3 3 1 1 0 
5.4 2 0 2 0 
5.5 2 0 4 1 
5.6 8 2 1 0 
6.1 14 3 15 3 
6.2 37 8 18 4 
6.3 8 2 11 2 
6.4 3 1 2 0 
6.5 18 4 22 5 
6.6 18 4 18 4 
6.7 3 1 3 1 
6.8 1 0 0 0 
6.9 0 0 1 0 
6.10 2 0 4 1 
7.1 30 7 28 6 
7.2 3 1 5 1 
7.3 9 2 12 3 
7.4 6 1 6 1 
8.1 8 2 18 4 
8.2 30 7 36 8 
8.3 11 2 17 4 
8.4 8 2 11 2 
8.5 7 2 8 2 
9.1 14 3 9 2 
9.2 11 2 12 3 
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Criterion Nr PE Frequency (%) Nr PO Frequency (%) 
9.3 18 4 18 4 
9.4 16 4 11 2 
10.1 1 0 3 1 
10.2 2 0 3 1 
10.3 5 1 10 2 
10.4 2 0 1 0 
10.5 10 2 9 2 
10.6 9 2 4 1 
10.7 9 2 7 2 
10.8 3 1 1 0 
10.9 1 0 1 0 
Total 447 100 450 100 
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ANNEX 6 – Description of the methodology used for analysis in Chapter IV 
(Kurttila et al., 2000; Saaty, 2008). 
This method has four main steps, as described (Kurttila et al., 2000): 
1.  The relevant factors of the external and internal environment are identified and included in 
SWOT analysis. Due to AHP, the number of factors within SWOT groups cannot exceed 10.  
2. Pairwise comparisons between SWOT factors are carried out within every SWOT group. 
When making  the  comparisons,  the  questions at  stake are which  of  the  two  factors  
compared is a greater strength  opportunity, weakness or threat and how much greater. With 
these comparisons as the input, the relative local priorities of the factors are computed using the 
eigenvalue method described below. These priorities reflect the decision maker‘s perception of 
the relative importance of the factors. 
3. Pairwise comparisons are made between the four SWOT groups. The factor with the highest 
local priority is chosen from each group to represent the group. These four factors are then 
compared and their relative priorities are calculated as in Step 2. These are the scaling factors 
of the four SWOT groups and they are used to calculate the overall global priorities of the 
independent factors within them. This is done by multiplying the factors‘ local priorities defined 
in Step 2 by the value of the corresponding scaling factor of the SWOT group. The global 
priorities of all the factors sum up to one. 
4. The results are utilized in the strategy formulation and evaluation process. The   contribution   
to   the   strategic planning process comes in the form of numerical values for the factors. New 
goals may be set, strategies defined and such implementations planned as take into close 
consideration the foremost factors. 
Matrix of pairwise comparisons 
The matrix of pairwise comparisons is constructed in Step 2 (Eq. (1)). In this matrix, the element 
aij=1/aij and thus, when i=j, aij=1. The value wi   may  vary  from  1  to  9,  and  1/1  indicates 
equal importance while 9/1 indicates extreme or absolute importance (Saaty, 2008) (Table 1). 
(1)         
[
 
 
 
  
  
  ⁄  
  
  ⁄
  
  ⁄   
  
  ⁄
 
  
  ⁄
 
  
  ⁄
  
  ]
 
 
 
 
 
In the comparisons, some inconsistencies can be expected and accepted. When A contains 
inconsistencies, the estimated priorities can be obtained by using the matrix Eq.1 as the input 
using the eigenvalue technique Eq.2. 
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(2)              
where      is the largest eigenfactor of matrix A; q is  its  correct  eigenfactor;  and I is  the  
identity matrix. The correct eigenfactor, q, constitutes the estimation of relative priorities.  It is 
the first principal component of the matrix of pairwise comparisons. If the matrix does not 
include any inconsistencies, i.e. the judgments made by a decision maker have been 
consistent, q is the exact estimate of the priority vector. Each eigenfactor is scaled to sum up to 
one to obtain the priorities. 
If the pairwise comparisons do not include any inconsistencies,     =n. The  more consistent  
the  comparisons  are,  the  closer  the  value  of  computed       is to n. Based on this 
property, a consistency index, CI, has been constructed (Eq. 3). 
(3) CI=               
CI estimates the level of consistency with respect to a comparison matrix.  Then, because CI is 
dependent on n, a consistency ratio CR is calculated, which is independent of n   (Eq. 4).  It 
measures the coherence of the pairwise comparisons.  To estimate CR, the average 
consistency index of randomly generated comparisons, ACI, has to be calculated. ACI varies 
functionally, according to the size of the matrix. 
(4) CR=100(CI/ACI) 
Table - Scale of intensity numbers for pairwise comparison. 
Intensity of 
importance 
Definition Explanation 
1 Equal Importance 
Two activities contribute equally to the objective 
2 Weak or slight 
3 Moderate importance Experience and judgment slightly favor one activity over 
another 4 Moderate plus 
5 Strong importance Experience and judgment strongly favor one activity over 
another 6 Strong plus 
7 
Very strong or 
demonstrated importance An activity is favored very strongly over another; its 
dominance demonstrated in practice 
8 Very, very strong 
9 Extreme importance 
The evidence favoring one activity over another is of the 
highest possible order of affirmation 
 
 
Annex 7 
 
72 
 
ANNEX 7 – Questionnaire sent to five certifiers companies accredited for FSC 
and PEFC. 
Nota introdutória 
O  presente questionário destina-se à recolha de informação no âmbito de uma tese de 
mestrado na Faculdade de Ciências da Universidade de Lisboa, com o tema “Desenvolvimento 
de uma norma portuguesa de certificação florestal para implementação conjunta dos sistemas 
FSC, PEFC e de SGA (ISO 14001:2004 e EMAS III)”. 
Para avaliar o interesse e potencialidades do desenvolvimento de uma norma de certificação 
florestal que permitisse às empresas do sector certificarem-se por mais do que um sistema ―em 
simultâneo‖ foi realizada uma breve análise SWOT apresentada em baixo (Tabela 1). O intuito 
deste questionário é pedir às entidades certificadoras que avaliem os factores identificados, 
comparando-os dois a dois, com base na escala de intensidades da Tabela 2, dando a sua 
visão e opinião da questão em estudo. 
Para esclarecimento de dúvidas ver Exemplo na página 3 ou contactar para xxxx@gmail.com . 
A sua opinião é muito importante, e fundamental para ter uma visão complementar e realista do 
assunto. 
Desde já, agradeço a sua disponibilidade. 
Tabela 1 - Análise SWOT. 
Forças 
 Menor logística 
 Menores custos de preparação para 
certificação 
 Maior price premium 
Oportunidades 
 Resposta às exigências de diversos 
mercados 
 Maior credibilidade para a certificação 
como um todo 
 Acesso a novos mercados 
Fraquezas 
 Custos de manutenção de vários certificados 
 Confusão do consumidor (vários selos de 
certificação) 
 Aumento da exigência de requisitos de 
certificação 
Ameaças 
 Retorno do investimento dificultado por 
desconhecimento do consumidor 
 Dificuldade de adesão por pequenos 
produtores 
 Dificuldade de implementação devido a 
desajustamento com a legislação nacional 
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Tabela 2- Escala de Intensidade para comparação de factores. 
Intensidade Definição Explicação 
1 Igual importância 
Ambos factores contribuem igualmente para o objectivo 
2 Fraca ou ligeira importância 
3 Importância Moderada 
Experiência e razão favorecem ligeiramente um factor 
em detrimento de outro 4 
Importância Moderada 
(Plus) 
5 Forte importância Experiência e razão favorecem fortemente um factor 
em detrimento de outro 6 Forte importância (Plus) 
7 
Importância muito forte ou 
demonstrada Um factor é favorecido muito fortemente em detrimento 
de outro; a sua dominância é demonstrada na prática 
8 
Importância muito, muito 
forte 
9 Importância extrema 
A evidência da superioridade de um factor sobre o 
outro é evidente e absoluta 
 
Exemplo: 
Qual a bebida mais consumida nos USA? 
 Café Vinho Chá Cerveja Gasosa Leite Água 
Café 1 9 5 2 1 1 ½ 
Vinho  1 1/3 1/9 1/9 1/9 1/9 
Chá   1 1/3 ¼ 1/3 1/9 
Cerveja    1 ½ 1 1/3 
Gasosa     1 2 ½ 
Leite      1 1/3 
Água       1 
 
Comparação de uma bebida indicada à esquerda com outra indicada no topo, respondendo à 
questão indicada na tabela. É introduzido o valor apropriado (da tabela de intensidades, 
apresentada anteriormente): por exemplo insere-se 9 na posição (coffee, wine), significando 
que o consumo de café é extremamente superior à do vinho. 
Notar que na posição (coffee, water) está inserido ½, significando que a água é mais 
consumida (mais importante) que o café. 
Fonte: Saaty, T.L., 2008. Decision making with the analytic hierarchy process. International  
Journal of Services Sciences 1, 83-98. 
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Qual destas Forças é mais importante? Preencher os espaços rodeados a negrito com um 
valor da escala de intensidades (ver exemplo no início). 
 
Menor 
logística 
Menos custos de preparação 
para certificação 
Maior price 
premium 
Menor logística 1   
Menos custos de preparação 
para certificação 
 1  
Maior price premium   1 
 
Qual destas Oportunidades é mais importante? Preencher os espaços rodeados a negrito 
com um valor da escala de intensidades (ver exemplo no início). 
 
Resposta às 
exigências de 
diversos mercados 
Maior credibilidade 
para a certificação 
como um todo 
Acesso a 
novos 
mercados 
Resposta às exigências 
de diversos mercados 
1   
Maior credibilidade para a 
certificação como um todo 
 1  
Acesso a novos 
mercados 
  1 
 
Qual destas Fraquezas é mais importante? Preencher os espaços rodeados a negrito com 
um valor da escala de intensidades (ver exemplo no início). 
 
Custos de 
manutenção de 
vários certificados 
Confusão do 
consumidor (vários 
selos de 
certificação) 
Aumento da 
exigência de 
requisitos de 
certificação 
Custos de manutenção de 
vários certificados 
1   
Confusão do consumidor 
(vários selos de 
certificação) 
 1  
Aumento da exigência de 
requisitos de certificação 
  1 
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Qual destas Ameaças é mais importante? Preencher os espaços rodeados a negrito com 
um valor da escala de intensidades (ver exemplo no início). 
 
Retorno do 
investimento 
dificultado por 
desconhecimento do 
consumidor 
Dificuldade de 
adesão por 
pequenos 
produtores 
Dificuldade de 
implementação 
devido a 
desajustamento com 
a legislação nacional 
Retorno do investimento 
dificultado por 
desconhecimento do 
consumidor 
1   
Dificuldade de adesão por 
pequenos produtores 
 1  
Dificuldade de 
implementação devido a 
desajustamento com a 
legislação nacional 
  1 
 
Qual dos grupos SWOT apresentados tem maior importância? Preencher os espaços 
rodeados a negrito com um valor da escala de intensidades (ver exemplo no início). 
 Forças Oportunidades Fraquezas Ameaças 
Forças 1    
Oportunidades  1   
Fraquezas   1  
Ameaças    1 
 
---------------------------------------------Obrigado pela sua colaboração-------------------------------------
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ANNEX 8 – Comparative matrix for the NP EN ISO 14001:2004i, Regulation (EC) 
No 1221/2009 of the European Parliament and of the Council of 25 November 
2009ii, NP 4406:2009iii and FSC STD POR 01 2010 01 PTiv 
P C I ISO
i
 EMAS
ii
 PEFC
iii
 FSC
iv
 
Policy and planning shall strive for sustainable and multifunctional forest management and shall 
be supported by legislation and facilities. 
 Strategic planning of resources and environment exists and leads to the sustainable 
management of forest resources in the long term as part of the overall landscape. 
  Presence of forests in spatial planning     
  Presence of forests in environmental planning     
  Existence of vision, strategies and planning on the long 
term 
    
  Existence of regulated concessions or licenses     
 A transparent, flexible and efficient management plan exists and is updated on a regular 
base 
  Presence of management plan     
  Operational performance and control of  management 
plan 
    
  Internal and external communication 1    
  Presence of  fire prevention and emergency plans     
  Presence of socio-economic aspects     
  Description of silvicultural models     
  Annual harvesting rates by species     
  Allocation of  responsabilities     
  Description of  means and time frame     
  Right of  public and/or workers access     
  Adaptability through control, evaluation and management 
review 
    
  Description of sales procedures     
  Monitoring of the ‗chain of  custody‘     
  Existence of documentation and document control 
procedures 
    
  Existence of records     
  Commitment to continuous improvement     
  Objectives are clearly described, well documented and 
realistic, and addressed all aspects of multifunctional 
sustainable forest management 
    
 Policy and planning include all necessary elements for monitoring and evaluation of current 
management 
  Existence of monitoring plans     
                                                     
1 ISO 14001:2004 is the only standard that only requires internal communication. External 
communication is optional. 
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P C I ISO
i
 EMAS
ii
 PEFC
iii
 FSC
iv
 
  Availability of  monitoring results     
  Periodicity of monitoring     
  Calibration of monitoring equipment and procedures     
  Incorporation of  the outcomes of studies and analyses 
related to all forest functions 
    
  Completeness of monitoring plans     
 Sustainable forest management is complementary to prevailing legislation at all levels 
  Compliance with applicable legislation and other 
environmental requirements 
    
  Compliance with the P&C of the standard     
  Compatibility with international or national agreements 
signed by the hosting country 
    
  Existence of  mechanisms for conflict solving between 
legislation and standard demands 
    
 Institutions and adequate means for the support of sustainable forest management exist 
  Existence of an administration responsible for the 
management of all forest resources 
    
  Quality and education level of personnel     
The area, vitality and state of  the forest resources shall be maintained and protected, and 
where possible improved 
 Forest cover is maintained and where possible enlarged     
  Total area of  forested land     
  Area of  productive forests and/or plantations     
  Data and maps for the characterisation of the forest 
estate (property, social and economical aspects, 
biophysical aspects) 
    
 All forms of damage to the forest resources are monitored, and adequate measures for the 
prevention of damage exist 
  The health and vitality of forests (or forest trees) is 
scientifically monitored 
    
  Existence of procedures for monitoring, prevention and 
control of damage to forest resources caused by: 
    
  Nutritional deficiencies     
  Illegal activities     
  Grazing caused by domestic animals     
  Insects and other plagues     
  Bad harvesting practices     
  Climatic damaging agents (storm, wind, frost, snow)     
  Damage caused by game     
  Diseases     
  Existence of procedures for the assessment of potential  2   
                                                     
2
 EMAS requests the performance of an Initial Environmental Review besides the regular identification 
of aspects with significant environmental impact. 
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P C I ISO
i
 EMAS
ii
 PEFC
iii
 FSC
iv
 
negative impacts 
 Violations of management guidelines, harvesting guidelines, protective measures and 
prevailing legislation are controlled and punished, and possible damage is repaired and/or 
fairly compensated for 
  Reporting of control activities     
  Existence of  a compensation in case of  damage     
  Existence of  control and sanctions in case of  violation of 
the management plan 
    
The productive forest function shall be maintained by sustainable forest exploitation and by 
ensuring forest regeneration 
 The sustainable production of wood forest products is 
ensured 
    
  Data about standing volumes of commercial and non 
commercial tree species 
    
  Existence of  data considering age structure, succession 
stages or diameter classes of the forest cover 
    
  Monitoring the changes in wood stocks     
  Proportion sustainable production of  the total production     
  Existence of sustainable harvest levels per product     
  Realism of used harvesting cycles     
 The sustainable production of non-wood forest products 
is ensured 
    
  Data about existing stocks of non-wood forest products     
  Monitoring the changes in stocks of  non-wood forest 
products 
    
  Identification of non-wood forest products and their 
potential uses 
    
  Incentives for the use of non-wood forest species     
 Harvesting follows norms and guidelines which minimise negative impacts and is controlled 
by independent agents 
  Existence of clear and reliable exploitation norms     
  Efficiency in limiting losses during or after exploitation     
  Adequate harvesting maps     
  Use of best forestry practice to determine tree 
exploitability 
    
Biodiversity and ecological processes shall be maintained and protected, and where necessary 
restored 
 The existing biological, genetic and habitat diversity are maintained and protected where 
necessary 
  Existence of procedures for the determination of 
biological diversity and its changes 
    
  Number of rare or threatened forest dependent species     
  Existence and implementation of  measures for the 
protection of  rare, endemic and/or threatened species of  
indigenous fauna and flora 
    
 Objects, landscapes and ecosystems with value for biodiversity are maintained 
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P C I ISO
i
 EMAS
ii
 PEFC
iii
 FSC
iv
 
  Existence of data and mapping about occurring 
ecosystem types 
    
  Existence and implementation of measures for the 
protection of  specific biotopes 
    
  Existence and implementation of  measures for the 
conservation and identification of HCVF 
    
  Existence of mapping of HCVF     
  Protected and/or old trees are identified and are not felled 
during harvesting 
    
 Plantation forests are only allowed when they lower the pressure on existing natural forests 
and when they are not replacing them, and/or when they create socio-economical benefits 
without significant negative impacts of any kind 
  Objectives of  plantation forests are clearly described in 
the planning and implemented 
    
  Regular control and minimization of ‗on site‘ and ‗off site‘ 
impacts of  plantation forests and forest operations 
    
  Non-conversion of HCVF     
  Existence and implementation of definition measures for 
maximum continuum areas 
    
  Evidence of conversion prior to 1994     
 Regeneration is done with native species and local varieties, and the use of exotic tree 
species is forbidden or strictly restricted by regulation 
  Planted species are explicitly named in the management 
planning 
    
  Forest regeneration is preferentially accomplished 
spontaneously 
    
  Forest area fraction reserved for natural regeneration     
  Fraction of the total regeneration area spontaneously 
regenerated, planted or seeded 
    
  Monitoring of  the use of exotic tree species and their 
impacts on the environment 
    
  Genetically modified organisms are not allowed     
  The use of biological control agents is strictly regulated     
 The accidental introduction and/or spreading of non-indigenous plants or animals, plagues 
or diseases is strictly controlled and limited to a minimum 
  Utilization clearly justified     
  Existence of monitoring and control measures     
  Research for possible harmful consequences of 
unwanted introduction or spreading of non-indigenous 
species 
    
 The use of biocides and fertilisers is strictly regulated or 
forbidden 
    
  Existence and implementation of regulations for the use 
of  chemical products 
    
  Amounts and/or types of used biocides     
  Degree of use of environmentally friendly control agents     
 Silvicultural treatment aims at stability, uneven aged and complex forest structures 
Annex 8 
 
 
80 
 
P C I ISO
i
 EMAS
ii
 PEFC
iii
 FSC
iv
 
  Silvicultural procedures based on the best knowledge 
available 
    
  Existence of measures for preserving or improving the 
forest stability 
    
  Existence of  prescriptions about forest plots diversity     
  Waste is removed at all time     
 Part of the forest estate is protected as a reserve, where the development of nature and its 
associated values is left free and the migration of organisms is not restricted 
  Existence and implementation of regulations to identify 
and map protection and conservation areas 
    
  Surface or percentage protected forest area     
Protective forest functions shall be maintained and protected, and where possible strengthened 
 Soil quality is maintained and protected in all its aspects, and where necessary, improved or 
restored 
  Area or percentage of the forest estate managed for the 
restoration or protection of the soil 
    
  Existence and implementation of regulations concerning 
infrastructures, access roads 
    
  Existence and implementation of prescriptions 
considering maximal slopes 
    
 Water quality is maintained and protected in all its aspects, and where necessary, improved 
or restored 
  Area or percentage of  the forest estate managed for the 
restoration or protection of water quality 
    
  Minimization of water bodies crossing     
  Information on permanent water bodies in the FMU     
  Existence of fishing activities     
 The role of the forest in the global carbon cycle is maintained and protected and where 
possible even enhanced 
  Total amount of biomass     
  Total carbon stocks and its changes     
Forest management shall be economically viable and shall improve the conditions of local 
communities and local economies 
 The sustainable forest management is economically 
viable 
    
  Existence of annual budget based on credible sources     
  Degree of  diversification in forest products and services     
  Value of the wood forest production and services     
  Existence of market evaluation studies     
  Amounts of  investments in the forest sector     
 Forest management improves local economies by creating employment, training 
opportunities and education chances for the local and/or indigenous population 
  Changes in employment in the forest unit     
  Existence of  the right to employment for local population     
  Conformity to labor legislation (e.g. ILO standards)     
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P C I ISO
i
 EMAS
ii
 PEFC
iii
 FSC
iv
 
  Average income     
  Existence of  the right to education, training and 
recreation for the local population 
    
  Existence of  incentives for the improvement of  local 
processing of forest products 
    
The social and cultural wellbeing of all stakeholders shall be maintained and protected, and shall 
be improved when necessary 
 Use rights and property rights are clearly defined and they guarantee the accessibility of the 
forest resources for local population in a sufficient and safe manner 
  Existence of clearly defined and legal property rights and 
rights of use 
    
  Degree to which legal property rights and rights of use 
are taken into account 
    
  Extent to which local communities with property rights 
and rights of use control forest management activities 
    
  Existence of control mechanisms, dispute resolution, 
prosecution and fair compensation in the case of violation 
of  property rights and rights of use and possible damage 
    
  Number and/or area of sites managed for the protection 
of cultural, archeological, social and spiritual values 
    
 Public participation is guaranteed and encouraged in all aspects of the management of 
forest resources and is acceptable for all stakeholders 
  Degree of  participation of stakeholders in the 
management of the forest resources 
    
  Degree of  participation of stakeholders in environmental 
protection measures 
    
  Incentives for workers participation     
  Incentives for participation of all stakeholder groups     
  Existence of an updated stakeholders list     
 Communication between stakeholders is efficient     
  Frequency of communication     
  Existence of mechanisms to resolve conflicts, complaints 
and compensations between stakeholders 
    
 Forest management has no negative consequences for the health and wellbeing of people 
  Existence and implementation of procedures for 
guaranteeing health and safety of  workers 
    
  Statistics about accidents and injuries related to the forest 
management 
    
  Existence of training procedures on health, safety and 
hygiene of workers 
    
  Existence of Individual Protection Equipment and safety 
procedures for machines 
    
  Existence of supervision procedures     
  Existence of procedures for the assessment of social 
impacts of forest practices 
    
  Minimization measures for social impact     
 
